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Syllabus 


PHYSICS 


The conme shall comprise : 

THEORETICAL 

GENERAL PHYSTCS 

Length, mass and time, c. g. s. and f. p. s. units ; decimal 
measure and its usefulness ; measurement of length, volume, mass, 
weight, time and angle ; beam balance and spring balance. 

General ideas on motion, velocity, acceleration and momentum ; 
equations of uniformly accelerated motion (algobric and graphical 
methods) ; Newton’s laws ; inertia ; Force ; Weight, action and 
reaction ; Effects of force (movement and acceleration) ; absolute 
and gravitational units of force ; measurement of force by spring 
balance ; work, energy and power, and their units. 

Simple pendulum (experimental study only). 

Elasticity; Hooke’s law ; linear and volume stresses ; elastic 
limit. 

General idea of friction and reduction and frictional force by 
lubrication. 

Fluid pressure ; pressure and thrust ; pressiire in liquids; 
Characteristics of liquid pressure ; Transmission of fluid pressure ; 
Pascal’s law ; Hydraulic Press ; Hydraulic garage lift—Archimodo’a 
principle and buoyancy ; Floatation of ships and balloons ; Hydro¬ 
meters ; submerged, floating and linking bodies. 

Density and specific gravity ; measurements of density and 
specific gravity of solids (regular and irregular shape) and liquids ; 
Density of gas. 

Atmospheric pressure ; Barometer and its use ; Pressure in gases ; 
Effect of moisture on atmospheric pressure ; weather maps; 
Pumps ; Siphon. 

HEAT 

Effects of heat; Temperature and its measurement; Fahrenheit 
and Centigrade scales and their conversion; Thermometers 
(ordinary, maximum, minimum and clinical). 

Expansion of solids, liquids and gases : Forces of expansion or 
contraction. 

Measurement of heat; Units of heat; Specific heat ; thermal 
capacity and water equivalent; Heat lost—heat gained ; Method 
of mixtures (Experiment and calculation). 
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Melting, evaporation and boiling. Fffects of pressure ; Cooling 
effect of evaporation ; Latent heat ; Determination of melting 
point of crystalline solid (graphical method) ; freezing point of 
salt water. 

Moisture in air. Dew point ; Relative humidity ; Dew, mist,, 
cloud and rain ; Determination of relative humidity (wet and dry 
bulb, hygrometer and Regnault’s hygrometer). 

Conduction, convection and radiation ; Ingenhausz’s experiment; 
Davy’s safety lamp ; Cooper spiral and candle flame experiment 
Effects of cotton and woolen clothings; Ventilation; Land and 
sea breezes ; cooling system of an automobile engine ;Thermosflask. 

Heat as a form of energy : Conservation of energy ; Mechanical 
equivalent of heat ; Joule’s experiment ; Conversion of heat into 
work in engines (outline only). 

LIGHT 

Rectilinear propagation ; Pin-hole camera ; Shadows ; Umbra 
and Penumbra ; Shadows by point and extended sources ; Eclipses 
of sun and moon. 

Value of speed of light (mention only). 

Reflection at a plane surface ; Laws of reflection and their veri¬ 
fication ; Image distance equal to object distance ; Lateral 
inversion ; Inclined mirrors ; Periscope ; Koleidoscope ; Effect of 
rotating a mirror ; Effect of motion of object or mirror on imago ; 
Size of mirror for full image of a person. 

Refraction at a plane surface, Snell’s law and its verification v 
Total refraction ; Critical angle. Examples of total reflection : 
Dispersion of light by prism ; Composite nature of white light : 
Reference to the colours of the rainbow ; Production of spectrum 
by prism ; Experiments on recombination of colours by inverted 
prisms (Hartle’s disc method), and Newton’s colour disc. 

Lons (graphical treatment only) ; Focal length ; Real and 
virtual images ; Megnification : Determination of focal length of 
convergent lenses. 




4£|^ f[^!^?r gt^l I ^51 ,£1^ j^^sf htBcaiT? ^n*! 

^1151^ I fi\^n 

c^ ^i:«fl?l I ^ >11^ 

^?1 c^ w\^ yi^?i I 

>Sj^f^ >l^c^ J^S}^ ^filf V ^H- 

fk^u ^?|1 1 ;^»I ?i1^c??I mzm 'e hfe v£l^ 

?tf^^il ^15 c?[, *fH’? ^?!1 ^^?il ’fc? 1 

^'*3(tc^ ‘’fjfHf^’gf ^1 ( Physics) ^sjm 

5?! I 


^1 ci5?i c^ 5^tsi I 

'( Matter ) ; vst ©^ iH^ I csi^-^t, m 

^ >}^WI 

^tsi^l ^fiJ I ^^=^1 Wc<^ f^f%g 

■»tfe3 ( Energy ) fjf^l-xtf^SF’Sit^ m \ 

rap^l-<2tf^faF!itC^ Kills ^8 

»if^?i ^ ^ ^t<- 

ftsstcs^^ I 

♦f5rt<^ ( Matter ) % ?ir3j1 ^t?il ( 

'6 ^t^ll) *ftf^, n»?t< 

^C^l I ’l^ftc^il 'il^fB ^5! v£|^ C^ ^Jftc<3 ^Uf 

>j^ffi I ^?r??iTO^—5j9i, 5(tf5, ^1^, 

c^va I ^^^l ^i\ ^tsi^ii c^Rc'® 

■<itt v£i^*n 5¥f^c® mR I c^us ^1, 

I '^un ^^t?ii «{r®ic^t ’^rfc^ i 

f^5T ^BOTlS ’sftsi^i f®^f5 Rfla 

■cvrRc® ^tiattii 1 s^ifg, 

C®^ >2}^!® 511?;% ’f«tl41 

^ ( Body ) t m) ^6® ®t^tt^ 51^ ^C5i 1 

mi, ^tf®, ’fT^!?, '51^, et^f® I <1ift«lf5!^Tl 

II—i 





»ff^ ( Energy ) ? nwt< ^1 ^t»Tirl ^C5 ^1 I 

^9t?1 ^ ^c?r, 

«*tf^ I 1 ^ttc^ 

^11 ’•[!% ^1 ^fmfw 

»rR ^c?, 5%^ '^'\m 1 

f^’?-2tff%c^ '8 f^r-1^1 «rfc^ I *\fw 

^t^l ’!»fK I ’f^itc^'^ 5icij *tr^ 

'Q ^^1 ■<1C'5, <1Vf1< ^^51 '8 

cwif I 'srr^'58 «it5i?i ^wtd5 ^t«nw^ 

^1^5^ I ^tC5!t?p ?i 5i1 

^%s!t ^mi ^ cwf^c^ nt^ I 

»l^ ( DiflFerent Forms of Energy ) t »il^ 

^s(^1 CWf^C^ * ^tfa^ *tf%* ( Mechanical 
Energy ). ^T»f»fr^ (Heat Energy ), «ltC9lt^ »tf^ ( Light 
Energy ), f??lJ5:,*tl^ (Electrical Energy), (Magnetic 

Energy ), W*tfv (Sound Energy) (Chemical 

Energy ) l 

?F**lt^ (Transformation of Energy ) S f^f%H 

W ^Tw 'srar 

^fic^f 1 ^umn «rt^^p 

(Jlfet8 <Jrl1 ?[T^f I 

?|iii -nt^’^c^ !■ 

^ ^tCil^ ( ?1 ) mi 

^1 ^tn 8 '5itc?!t^ Bc^?f ‘^nBtf^’c^ 

*tf^ p I 

I *\Tw^ c^f8?]i ^\h'^ ntc^ i 

•lf%»il ( Conservation of Energy ) l "ffe 

?5cn 3Ffs{:?i c^jtB nr?!^Ti:®f3 c^tJ?8' 

^111 ^nf^c^?! csfiB »ff^ ^1^1 T^% n{:?i8 

1 f}f ^nc’sp ^1 ^sf\ ^?(i, 

ill I f^^Rl I 



f^r«9 fij^t!:?? *!lw^ fap^iMf^fap^l ’twt^f- 

; (i) ^t^-f^S5t5T 

(heat), ii) (Light), (v®) 

(Electricity), (8) (Magnetism) '6 {(t) 

(Sound) I ^T51 'srtc^ 

C^HS ’fC^ 5Tt«(t?l*l 

( General physics ) I 

^^tt5^f^'5I| sT^tC^P >lt5l^lT I 

^ff^T ’twt<r^t?i 

3Jt^^ I C?!^^Tf^» 

'll?!*! ’ftC^ I ^1^1 

5C^ I *4^* 

m<f1 ^Tvi^lTt^ I f5f%'5s^1 

?I3, <21^ '5|3^»^ff C<!T^r5l45 ^6 

^tC?? I 

vii^i = 11^1 

9|^, 3F5J»f C^ ¥f?I'l '«(tf^^|i'r§[ spfilTJl 

I 

al5h, C^t^1 csl^f^ 

'sitf^^TCiJ'e I '«c*t^ ^ft 

^tz-^ '5l1*t1 ^111 ^Vi 'il^-N C^ 31^ 

45R\51^ « ^91jm^ 

^ I ^f^5( 5f5?l1 

3i^lJpt»tMfl?il ^f«ri) 4j«rf^«i \ 

'l?f<'f^'5)t^ '51^*1 ^f^i^iTt^ I m « a:s^i^cij 3itas1^ 

c^in i cmcN ’f^tt^f^’si 

3it^ 'S^'! 

ft‘.3il*rCtI ^511 I 


^tfti:<?I 

^?(1 I 3;t^l fk% %Tm m\ ('« 



I 

V^ ^f?l ^ ( Body ) 

»tf^ ( Energy ) t ?;t^1 ^1^1 ’iT^'t^fT 

»lfe? f^1%^ t *rr^ ( Mechanical Energy ), 

( Heat Energy ), '«rtC^T^ “if^ ( Light Energy), 

( Electrical Energy ), ( Magnetic Energy ), 

{ Sound Energy ), ( Chemical Energy ) 

’nfe ^c?f I 

1 «ife?ii ^'■^i “if^ ^1 ^t?i 

ili ; cm^ *ff^9 ’lf?5lt‘l ’itc^ I 

f^6NS ’^1^15*1 

f^smi 

lf^*1 I ^t**1 'S 


1. Define matter, body and energy. What is Physics ? 

2. Mention the different forms of energy- Give two 
examples explaining transformation of energy. 



II II 


« >rr^^»i^r3i's >Tt?its*r'» 

fijQfsi ^Km II >3 £fqT^ 

^ifn ^1 ^ f^. f%. vilTi. vi}?P?P br 

vij^. f^. viiJf. «r«ft^ i > tffat'ST i ^ 

i« c^*f i8 ^nr^fS cgfwT^^^ ^51 i'!® 

^8 

II ^fkm 

^1% '« ^'4» ^ ’Tf^ 

C'S'iT w ^ •» igif^ jfvj 'e w^ '« 

C^5t ^ «i ^1I1?»r '0^9 

II tir^rei^ 

8i 8^ 8^ 

f^?icn^ 8 0 'S^C^C'ST^ f^T^I 80 7\Ws^ 8* 

II >3 ^f%cji^ 

^ 8b- >I^^«I 

t'i ^ ^t?l 40 ^ N8 ^tC^9 <tf^3It^ *«» ^1 4b- 

y\mK^ 4» 

<^5}35i '5^«(mi II '^x4 >3 "rfe 

v£iT5? <59 3 'nf^’*if^ ’tt%5rf*i 

’»tf%' '*98 »rf^?I f^’®]^1 '*»* »f1%5^ '*94 *tf^^ ^<15^ 

^4 wa C’S^'UH ‘*f%^ ^-b ^1?t‘*t 

^ '5i«cmi II OtT^^, <3 

»!?|5T c*rt5T^ of-m^ *» i c*rt^c^ an9\^ 

’flWl ne ^^-<ii<i ®5;3j 

^b- >mit^n b-i 

II >5^ FT^ ^3 

Ft't >r^C^ b-o b-O <WC<?I Ftn b-* 

5t*t « ^135^ «rr^t^ b-b- ^ »• 

mn »• ’t*rrc<a '^c^ra 'Ut^a^a >« 

c-sm ^1 c«(^ >8 3Tfat^»t »« 
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II \3 ^ 

^31 ai» ^car? -sw^ »3> 

^9\ >6 ^T^I«l i 'S1U\ ? 

> o o i i ® i f^fw^ 

^f^5f '^n^^ f^<?f ^ ^ i • 8 ^t^t'*t i • 8 

^^jn 11 'Qw 

'sncoff^^ f^<Tg[ i*br 

'S iis c^5j5 ^m°*f 

II ^TOTcT^ FT'^ 

•v 

5t’(3rf5( ^3} 6t^^ts(- 

^ti?f53I >it^U»r i'S* 

.v<i?i5t^f»f II ^ 

<tt"^ ivs^ y^nm ^'®'9 

^^8 ^^~^^ 'S C??ltClI^ ^Sf i'S* 

^Itc>!?l 5tcn^ 1^91 ^t^-’1f<1 iSi y\Wi.^ iS* 

II ^rr^frf^ 

f% ? i8» fel b83» '« i«« 

i4^ f%?t^ f^<9 i4^ <»tTr^f^T?t? '>**» 

5;?3J '6 sitt-'S^Tf^^t? i4i^ >9tCS|Tf^^9 f^sTtr^ 

c^3?i V0 <^tiTcw^ i«s m^n^r i'*»* i 

II ^5TOf%W^ 

^^■55F: ^rf^rf^ is*'=i '®itc‘pff^^ ^t*t >'’98 

f%R^H f^?si >^4 f^«i fii«tt^ i-ssn «(t?i^^ 

'6 i>5sB. "^Jt^tllf^^tCiJ^ f5l<9 i^* ’«lt:^f^^ 



C ] 

II 

'S i*><5 1^^ 

>b'i ’^tfit^l bb-i -nsis^TC^? ^<1^ %?1 ib-^ 

’fft'spi ib-\3 ^b-8 5^5^ 

ib-i ^313^5 '®t*t f^4? ib-^ f|5I-f^«|«l 

'®(*rrt?r i* ^rf^^ro ^^tit^r 

^t"*1tlicl i^8 i»8 ^1**1t^C«tiI 

iS-iJ ^'HI'^^ST f^f%9 

'srrs’^l^^ «f^t^ 5tC<^?I 

5 *8 ^1-«l5t<1 ^«4 

>tt^t^*r 5 -Ir 

^^5( ^fijn II ^r?r^'3(cT^ ^•nH%i \3 

» 

>5l^t^ ^t^C'Utfsrf^ 'G 

:%:>5 '®rti^^1 ^1 

5tC‘5ltf^fet? 5 i8 3rt^C<5ltf?l^t^ ^i8 ^t;g ^8 '?ST¥ 

?-t^:^5ltf^T?f1f ^^'59 ^^H1, C^'^T ^ # ^ilr 

^*frt^ II -TOT^^ OTt^q 

c'spcai ^^8 <si5im«t?r 'Q«ri^ <gj«rt^ 

1 >1?.C*rTfM^ <2|j^1^‘1 8 'QTO 

^Oo 'Q ^'ft^ 5'Si 3^t3t^*f ^'S^ 

>1^51 ^tfTt?l '1 '3 qTTR^ OTT^n 

2r^t'<«| i'S« '®?rC51^ '®rtqf^ >'S'b 

<2f>ltll't ^'Str 55Cr?g ^if^ilpt^ (2f>!t^I*t » 8 *> ‘yfJtCTl^ 
'Q 5t5f>f'^^ ’SlSf 5 8'S >?t?fr^’*f ^8^» 

'sjI^ II oT'PR^tcT^ 

^4i ^tn qf?^ttT^l 

58^ C5f^--^ ^•ff^ ^S'S ■^fg53T^ ^«8 ^C?r 

^8 1 '^fi^t^'S 31^^ f^f%?iei ^83) C^llt^- 

^w**r 
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I' \3 ^^ir ^l^cT 

y£i^ f^55r =^'5»» fs>^: ^-oq? tsr«rf^ 

^-490 ^*r ^f%5Tlii^ 

(2t<*r?i 'siigt^ II ^sm^rt^ 

'«rtC9ft^ ^ 5 ^'^'2 

'STtCSltC^? 3(t*(R ^^8 ^1%l f^5t-C^ ^TtOTl 

5S5lf«t >b-o ^^5r^«| 

^b-vs 

^«fTt^ II vSTTRITr^ ^f^Vcfcf 

^t%>j5cT^ ^ f ^b-'b ^CSTt^SaP ^b-b- •?rt 

^b-^ ?f^ 

^»8 TfSfc^tC*! ^^f5 ?<<! C^ Goaf'S C^tC«1 

Jf<«t sTM ’IM?*! cn1%c^H 

«lf^>I^‘1 ^ ? '»•« fijf^7!?C«f?( '^•S 

'sftCSTt^B^ ^t^l ^Cis^ 

‘P|fl’*P' V5*«» «ff^j|^ccfg ^t<Tl fif1%5|^C‘T? 5^cwf5 

II ■'i'lUdic'gyci 

'0^\5 ?<T5^ 'S^S ^<t^? 

Rasfc^l ^tw1 ^':\S^ ^<1^ ^ 

vs^te '®^b- f^T%^ qtai^f 'S^ib- 

ftv*l '®'=>^ C»t=^;>I va4^ 

c^^>l-»?31 '»'»» >6 f^C’5f9 'ST’J^tJl '8 

voBvb f^^-'5t^^^tft ^Gir^f5 ^ifT^*! : 

C5m>|.'®83> C315(J1 ^t'i f5fc^7| 

T^^ ^4'S ’rnT'i''»«'» 



[ GENERAL PHYSICS ] 






t%t%w fifcrrefr 


'srt^I^I ’fvrtc^?! ;?ltsi1 ^[51 ^5(6^) 

■C^t^'Q ^C’IT?1 ^1^1 ^f^lt^l I v£i^ «;«fT5>^ 

^t?1 ^ I 

I 'ii^ c^ nf^sit’t ^<11 (,^1 

fii^m ^‘-* 11 , c^i ^t% ^t5t« c^tc^ ^51 

;^1 I i5^fg <jt%vf ^?t5 h’^J 

f% sn c5Ti:«l r.wR^i ^ttc^ ^1 ^f^tc^if 

c^^5i eg ‘^ft^j’ ^i% ^tgte^ ^1^1 gtf rg ^g, ^f^R 

'snt^ ®f5ii gi^cg 1 ^t^tg ^tcai gcgi 

cg^ ^T?1 '^gt^gi 1i?i gsfgc^ <2(1^1 1 

«nr.^Trg^H ^gttgi c«f%5! 

cg*tf gtg 1 w ’^’SEgte^ 

« ggigtg -ageg^ sicgt^R 1 - 

gi % gmg <lfggtg ^gl gig ^t^icg* 

^f?r.gg gi giP-f ^z^, cggji ^ff^r, 1 gtf^f 

ge«i ^£igf6 ^gt?gg fgc^ ggii g-^cg 1 g?glg gf^ g^m^ gig\ 

gi’t'l, gtgi 'St^f^ 1 cg^cai gfgcgg ? 

gtgig ^tge^g gtgi i ^fg gtgi gf^c^ ^fgg 
gtgi g^ig 1 'sitgtg gfBg gt^Tcgj ^g gtgi gf^c^ ^egg ‘^tg^^’ gi^:i 
ggttg I ^wt^geg gfgcgg ^tg?, ^^^ gi ^g ; gfgcgg 

^g^i, c^sjg^g '« ^tg^g 1 ^^gt* ^tg^, gi ^g ^^tgi gtfg ; 
^g^i, '^m'A ^igr^ gtf^ i ggKfg’stg eg c^r-^'Q 

gtf^cg^ <2rt#®^ gi est^grfg ( Physical quantity ) I eggj^ egg 
(Velocity), (Speed), gg (Force), Ftg (Pressure), ^tg (Heat), 
^te^lKgFg ^g«f h^l(Wave Lngth of light), ^e^g cgg^'ir^ (Mag¬ 
netic pole strength), fg^i'',-2Jg'f^ (Electric current) I 

vii^ ^tfgg «fc'®Tgf5egt fifgT^i gi c^frrgs ?rtf^ (Funda- 
imental Quantities ) gl^cgi mn ^gl ^'®g I gifg 

(Length), (Time) ^g’s ^ (Mass) I ^«rt?gg^gig 
eg'tJ^'S ^e^ig 's 's*' ^fgc^ c^'^ gt«gi gig, ^gte:^ 
^itgi '€ ^c^ig f^^g g^i gtg 1 'sitgtg gtt^ t 



5 OTIC'S - ’far 5f%C^, ^ 

i 

(Speed) ?5i1 ^^1 1 ^ ^51^ T|t^5l ^I’t ^f^C5{ 

?lf*ff6 m I 

[ ^«f^i « w ^c«i 'ait5i?[| I ^^lf5 fif'jf’f 

^fc^ I ^ «IW 

^ '«t?t?i 

I ^^f6 ’itf^ ’it%^ 5ftc^ (.'^^ 

^TC’f, ^t?*! ’1tf^f5?f '^^f I '« 

*fC5 ®lTC^f5^1 ^?lf I ] 

(Unit) % ^1%^ mf^US SfClit^Jf l‘ 

^9f ‘siff^ff^’ I 5fC5f ^<il ?ft^ 'si'Ntc^ ^%m ^f5?r 
^tf^r sftfnc® I "srff^ 'ij^fS ^tr:?! c^r»-?l 

•^fBf5 ^fB?[ ^t^i ^tfjfc^ ’ftf? I ‘jqc’fcaf 

^tsif5 5t®f I c^ ^f^c^f, 

^Ti)t4f^t5 1^»5V5i1 'S ^tc? I <£fC^J^ ?Tf^C^' 

5(Tfn^T?[ af^ 1^? >f^:5 ^?f1 I 

rfC^ OtC»f v£i^^ «l«fT5f) fif5f%^ I 'il^Jf'9 

^fCVfC^f I ^C’t 

C»fC*I<f 5|C'<J C^T’IlC^t’f ’It'S^W, vfi^t 

i£;^^ «n?( ?5f5 

W: 1. f*f. f^. <a>f. ^1 

«2t*tt^ ( C. G. S, or Decimal System of Units ) 2. lil^. 

f^. ^«ft€t (F. p. S. System of Units ) I 

fT^. fiSf. 

f^i. f®. >£>!. <f(«rT%^ ?ir*i^ ^t^’f • 

iwcfni (Length) i£i^^—C^ff(Centimetre); 
(Mass)-vil<f v£,^^—atlar (Gram); (Time) 

(Second) i 

Centimetre, Gram 'il<l? Second 'ilt ‘‘fC^if 'Sf^ '®I^?<'9f^ 
C, G v£l^•^ S-c^ 51^51 c. G. S. 4t«fT^^f Jftsf^^^i I 

R fe. tq^f. \3 

>ft?l «s# 'Sftf^n 

’ic^ >f^t^ OT '69i=f 'S 'Sfutf 
(International Bureau of Weights and Measures ) 

’if^fR ’Tf^^ I iflt ^rf^’f‘1 c^=i r 





CAm 

^rr^Tii ^i^tii c^lf5 
(Metre) ^ff^I ^^^\ 5^ I 

v5^fB vf'S -si^ 4 ^fm c^f'^^1' 

I ^TtRi?:>i^ '®itc^ I 

^5!1 ^ { Prototype Metre )* \ ^^fS- 

>\-AU, ^«!^r Sit^l SfsQ TO ^ 

m'^ f^^T? ( Metre Scale ) I 

Tj<5' \3 Xm^ 

c®5fi, c^c^i »i^K»r 

*f^^i?i’-^^ c^t^ ^?ii I 

C^^l ( Deka ) »t^nc*f?I 10 'Q‘1 

C^C%l(Hckto) ” ’’ 100” 

f^C^KKilo) ” ” 1000” 

1 ( Dekametrc ) = 10 

1 C^C^fsi^t^J ( Hektometre )= 100 ” 

1 ( Kilometre ) = lOOO * 

( Deci) M w 'S*! ^ 

(7!f ^ ( Centi) ” ” ?l -l^tsH 

f3(f% ( Milli) ” ” iir^TT ^1 ^^*n‘N»t I 

1 (Decimetre ) =^ 

1 ( Centimetre )=’rijy ” 

1 ( Millimetre ) =iwW ” 

f^gtg 

I c\ f^. (c. m.) c^i^i 

I fsifetgiig' gg| (Metric) 

4j«tt^ ^511 ^ 1 ^tgt? wc*tg TOt^i 'Q ^f<^i cst^ 
gsgl «s{«ft^!'e ( Decimal System ) 

^^51 *?rrc^ I 

: f^. f^- 

f^. f^. 4{cfl^C^ C^r^f^^C*F dl?p?F »(?1 

I c^ '®f5 '®1^l *5^ 

«*f3g^5Wtce! 5t*n gjF fg'? f%f ^ f 

fv® «*tcsr «i1>iif^ Tim^t 3M15^tf. m) 

*lt^ I 





i* 


c^. % cgf^ ^?i’s c^. f¥. ^5, 

^•R 

(Cubic Centimetre) 
?t 1 f>f. fj!. ( 1 c. c. ) I 

^Ff^J « ^ t 

^lit^r ?1 (R!^) mnt?[ 

cfe’f,, ^1 C5%^ (Tape or 
Chain), ^mc^RR OT (Diagonal 
Scale ), ( Vernier 

Scale ) ^1 ^ft'S ^itf^nt<( Slide 
Calipers ), (Screw Gauge or Micrometre), 

C’irC^TR^T^f (Spherometre) <£{^f^ ^13 1 

^Tff^f^?p '5rt5^5( 

^t«^l «t(i:^ I '^?5f ^>(tftc<4s 

( Measuring Cylinder ) I 



f&t?: 


% (srt^ 

4^^ c»fr^c3i« 'qii-c^ff 

^^\ 511 'Sltsi 1 'm >srR '5?-r^f“i^ vii^fS 

( Cylinder) 2i^« 

« ^r?f5|Tn 

I «ffRlR5 ( Interna¬ 

tional Prototype Kilogram ) 1 

^15 ^^-viif! c^caie: 

1 51T5I= 10 HR 1 C^r^I 11151 = 1^^ 

1 C^ctl „ = 100 „ 1 „ =1^5 „ 

1 f%C^1 „ = 1000 ,. 1 fiif% „ ==y(^qu »» 

>it*iR'i ^nn m ^itnf I 


'ii^5 % cJTc^^ 

■n'5 * ( Mean Solar Day ) ^?j:iw 

c’fc^'es ^511I f^s(c^ 24 ^[*§1 a‘f^ ^‘i?fc^ 60x60 
( =3600 ) cnc^c^s 5f<lt ^ I csn^ 24 X 3600 <j'| 

S6400 1 5iRRc| ,e 'Q^t5 ( Stop-watch JTf^tC^J 

5|tni ^5?1 I 

* '^¥lC"f?l WtS^IC’f (Celestial Meridian ) ’tfl ^^Tfa 

sftJI’Tft) ^C?I I iftSi 

•tll’ltC*! fV| ^ta^I ^ 1 *£1^ ^ C»iR-f?!PT ^C9| I 





f*1. ^=!|5=!|5 

v£(Tj5. f^. vii>!. <2t®ft^c^: 

ilfCfn ( Foot) 

„ =»ft^'a( Pound ) 

( Second ) 

Foot, Pound Second 

F, P S F. P. S. v2f«ft^g I 

'Q^Tl^f^il^ti:?i ^f'Q 

I ( Prototype Yard ) | 

^»fC^J?l 1 

l£ 1^^ : ^t^'Q 

f^i. diT^. «!«ft^c^ I 'ecn^fsi^i>Btc? 

«lt5ltf^^ 'Sltc^ 1 

“. c>n:^'8 

diT|5. f^. 5i«ft^c^6 mm 1 ^^1 f^. f^- 

€111^ ^'8 I 

^Jffjs 1 =39'37 

1 =2*54 c^. fsf. 

1 =30 48 c^^. R 

1 f^c^Tfsi^t^=0-62l4 5it|^=a(t5 I sjtfsi i 
55 ^ S 1 =453'6 

1 f^C^iTiftsi =2205 I 

f%. fk. 

fj}. f^. ^£1^1. ^1 ^1^1 

's 4ifaF^1^ p i 

^Fft??(‘i f^^f5 ^^1 Tirtc^ I am— 

(i) 1 f^^t?f = l00cn. f^. 

;. 5 fs(T5t^ 3 CIT. 1^.=5 X100 (7f. f^.+3 ct. %=503 c^. R 
(li) 1203 c’’. R = 1200 c^. f^.+3 c^. R. 

= 12 R 3 c^T. R 



5^ 




. Tft =•! i -„i= 01 m4r = -0')1 


'srtsf^l m s(, 




1000 
100 ^ 


72*35 ;_^i?i=2134 ; 


10 

21-35 X 10=213*5; 


100 

1-346 X100= 134-(> 


(7^6 10,100,1000 ?pf^c5i 

1, 2, 3 I 10, 

100, 1000 13*1 1, 2, 3 41^ 

fjfc^ ^ I ’I^ST f^9C5I?I y!t?^TC^ 

?nr*fc^ >f3^c^ ’fill 5il?( I c^5(5f, 


(i) 2 C^T. R 7 f^. f^. = 2 (131. R+i’o C^l. R 

= (2+-7)C31. R = 2-7 (P\. fsf. 

(ii) 5 16 f5ifii^tt5f=5 511^1+1^015 '^t^l =5 >irfsi+'01() .sftvi 

= 5-01() 51151 

asiNT^ (iii) 723-5 t^f^f^^=---^-C*l. R =7-2*35 c^. R. 

(iv) r34r) Rfet9 = l‘346x 100 c^l. R- =134 0 c^l.R. 


^^•11: 23-50 R^T?r, 21-3 C^T. R., 712 R. R. 31*2 

C’sRRfet?!—C^lt-n^P^lC^ CTlI^R^tCil I 

23*50 R^til = 23*56 x 100 c»l. R. = 2356*00 c^, R. 

22*3 c^. R. = = 21*30 „ 

712 R. R. =^Vct.R. - = 71*20 „ 

31*2 cs% R. = 31*2 X 10 c^. R. = 312*00 „ 

/. JTSf^ss 2760*50 „ 

2 : 100 R§tgc?F <2l?FT*f ^ I 
lR^=39-37 
100 ,. = 100 X 39*37 ^R 
=3937 ^R 

= 328 08 ^ (aftK) 


• • 



3 : 200 fn. ^>1. «l^t*t I 

f^. ^^=1 ’it^'8=453-6 m 

.*. 453-6 ^t5(=l 

200 ,. x200 

4oo b 

= ’441 ’flu's (<2jt?r) 

4: 25 f^. f%. <sim I 

25 ’ft^vQ = 25 X 453*6 11340 'Sft^i l 


[ Density ] 

vfft^i ? 5T5[-'5rT5^i:5i? ^115 ^^5 ti3<i5f5 ^9f^f5 ^c<i>sji'| 

fJi*65 ^151^1 3[c;? ntfl 5ic«fi 

( matter ) ?1 ^^4 ’ifs’itC'l 

1 ( Substance ) sicsji <1Wl< CW 

'Sfu^ ^t?t?:^ ( Density ) sl1 ^t?l I 

2 (Unit volume) 

^ ^*lt^ ( Density ) I 


2 100 { fJT. f^f. ) I 

100 5im ^5!, 103 ^^^196 c^cf ^t^i ^ 

I ^5T, '8 C^C?!? I 




^c<fg 


103 iSitsi 

looT^a 


==5if% K fve^ 1‘03 ^t3i 


?11-03 5Jt?i/f5j. fJi. 




96 

csim 100 % fjj. 

= 0-96 fjT. 




g ^gj^ _ 100.g|tsr 

100 fJ!. R 

= 1 5jfSl/f^. R 


^?It“ C^1^8 ■^1^1 '©t^ 

^m\ I 



^8 




‘^T5l-^|% f^l. fff-C^’ <1^l I f^. £i«ri^c^ 

I ^C5!?f ^S('5 = 62'5 I 

^?9i «t«Tt< 5i|9i c^ ^tc^itp^i 
’ivftc:*^^ Coca'S ^ti?l >2fi^rf^j i ^<t<!« 
f^?IC51 f^<’5I ?Pi!l m I 

vjvftc^^ Tm'^ cvfs^ii : 

'4cil\?'a v5Tf^^1 

[ f^. 1%. ] 



«tsi/fil. f>l. 


>5l!5l/f^. Pi. 


TOO 

C^lt^l 

7*86 


103 

c^tm 

19-32 

C^CiIlf51=l cm 

•8 

^’ll 

10*5 


13-50 


0*7 ?F^C'® 0-9 


092 

c*n5ii 

0 22 ” 0-25 



c^n 

0*96 


[ Variation ] 

5^15 ?tr*f ^1 CT 

vii^fN ^1 '51^ ^tc5 ^1 ^1C'5 

511 I vil^'SR’t C’Kll ?ltf^ I 

C^t=l'G ff% nt^, 

ap?( C^ ^t^1 ^tc-n I SJCSI 5pii-| 5t^C^?l »t?I fili^si*! 

20 ^t^1 "Sltc^ 1 5 ?f«l 5t^5i fipf^c'® 100 ^1 I 51^C9i^ 

30 ^t^l ?5tc5f, 5 3;t«l?I ^CSIJVQ 30 X 5 ^t^1 ^1150 
^1^1 I 20: 30 ^1 2 : 3 ^1 

I i 'sit^n?! 5 CHt^ ^J|f%?[ 100 : 150 ?i 2 : 3 

II ^iin ^^rntn c3F^^j 

'e «t?l I { Rate )-C^ R 





it 

^t?1, C5(t^ 1391J ( Cost )-c^ c oit^ 

(Quantity )-C^ Q ^t?1 ft^T*t ^^1 m R ^ c 

I si^n : 

R « C, r\-im Q ipg?? 

‘«’ ^1 c'®c«f? fB^ I R « c ‘r, c-^-^' 

^5rt?!<tt^’ ^1 ‘R c’ m I 

X « Y ?[R >I3{1^9f(;j^ 9 ^^ ^-f^j X 

I 

^9ff?.?- = K K I 

.*. X « Y ^^C5T X = K. Y K .11^15 I 

<2i^t^ I (speed)' 

^■^m c^t?(9 ’53*1 ^3^ 

(Inversely Proportional) 1 

'Q V, t s ^t<11 

-nif^rf^^ vnt^ncn «i^t*t ^<[i ^[t^;: 

i «C - S 

V 

't ^ r '^r’S ^?n5>’ft^’ H 3I5lt?!’ft^ v' 

1 

y 

X- K^ K va^fB ip?[^ I 

y 

c^^r (^ 

[ Joint Variation ] 

c^ts^'S ^lfn X ?tf-*f Y 'e z-^-^ 

^7^^ w <y, z 4?* X <z, y' 

X < YZ 

^<[<5. X= K. YZ, K i£!?FfB I 

C^lf C^ COIR'S 





S'!* 

f^^fS c^ik ^tf% w*f^T, m ^t«T I 

5itf^^t^i 513 m.% ^tc^ii^^il 

■^?i1 I 

^tTTO 

^#<1 m f^. f^. v£i>i. «!«n^C^ ( Metre 

Scale ) ^rs iflTP. f<t. i:5f. ^ffeft^C^ ( Foot Scale ) 

1 >it^it^«r^ vfi^l c=?c^?! ^tc*i 
■*ft^ ^^1 <»rri:^ i f^si ^'951 i 


TTTTjTT' 

Inch 

IT 

1 

TTTTJ 

TTIT 

2 

' 

IT 

p 

■n 

TT 

3 

' 


mr 

4 

j 

C: 

nil] 

m.1 

llii 

2 

inik 

y 

3 4 

ininiiliiii 

5 

iUllllii. 

ilil. 

6 

nil 

nil 

7 

.nil 

M. 

8 

nil 

9 

nil nil 

10 

IIIMIII 

J 


A B 


fBai; c?^ 

C^C^l 5l?ICf »i--lf& 5151R '5I‘vi:*f ^^1 

I -jV C^. f^. ^1 1 

w1^ I ac^tii m^tc^ij c^t»)'8 Mi ^iif^:^ 

f^(c<?i ^tc-i c^^f5 -^tf’ic^ I ?it^, 'itc’n 

AB Ml Sllfnc^ 1 (rod) A 

d'm *(TC^<( »lR^ <<<11 I v£l^=( C«f^l 51ltC^C5 

(Sff® B 2 C^I^fsi^tll ^ <15^^ f^5F 7 f^f^fsiBri! 

>lf|^ i AB 2 C7\, f^. 7 pi. Pi. 5^1 

■27 CT. fn. I 

i5jt5 ^»ft?i;«\ ^€5115it^ 1 5n:;i ^ai cd i 

’(Tc^ cm 5it^c^c5 ^fi^r 2 7 ^Pp 

2-8 ^Pp I C^t3i 5lf?C^ ? 

Jiw^*! ^ ^■«B«TC^ 51^(1 I 

21 Pc<II Ml ^C<C5P^ 

^51 P, ^1^1 ^CW 5?^1 5|t^C^ 



*(tc? I MfC'^ 27 5jf51C51^ 5%^ <11c?l I fk^ ?lfw 

C^tfe ^^V*[ ^01^1 i^?[ ^t?1 ^^51 


D 


|V >'\\\<& '\\ 


■■X' ... 

’ ' 

\ \\\ «v \x ' 

•> ^^^ 


1 





1 


Mil 

0 

Mil 

1 

Mil 

1 Ml 

2 

1111 

,ng 

rm 

TTTT 

4 



«:{? ffeu : Ml *(1*11 


^^■\ ’ftcil I C*? C«fC3f cm^ 

2*8 I 

srf^i I f^% 'lit^c’f sjtf^c^ 

I ^ff^i 5rfnt?j ^3r irfill 'sr^^'sfsi 

^^1 ^itc^ <1Tc^ 1 cvt'ein I 

r®»t^®T<-vii?I 516^11 ^Cflc^ 9ftC3 I 

5(w ^?ii ?^fgg ^ff^f 5ttr<tc^ I 

5^f5 ^1 #1^1 mm f^5? 




8!tt '9 fw : ‘^il 

c^c5i5 ^n<i iitRc^ I 4^f5 

0 WtC’T^ ?llf^C5l 'SR?! ’(t^lll 

^1 ^rt^ie vu^sj^tR?! tidi i mte 

II—^ 




’ft’ti 3 T' 8 ^ I ‘il^ili’f C^?Cai fsdT?! 
^^?[1 oT «![1 <>ftc?[ I C^«lf 55 l <tTC*t 

^t^t«tc^) ?lt ^1 

t?t?i cw^ 

^ I iHi^m ^td?! ^^9 

fksiii TO c^t^rm 

^If^tC'S f 5 

'H'^s fws: art5(iT<i sit^ ^ 5 ^ 

C’tfsi^C^ ^zn I .ii^;;^ ?Ptdl! C '« D ^tC'f 

<td ( reading ) ^It^ ^t'e^l \ 

?)t^ siTf^^t^f c^ 

( Slide Calipers ) ^sfB^ ^t?l1 vilt 

Mj ^ C^sifB ^ 41^1 I 

^tci^ ?IWC 5 ! ^IfB ^ 51 ^ A B ^ C^Cfff?! 3 i%» 

>i*^ I A Tpsi^fB c^c 9 i<i ^ 5 »tc^ I B 

C^C 9|5 df^^l ^^^^\ I ’if?'® ‘il'^fB c^t^ 

c^ 9 f 3 Ts^lt 1 C^t^ C^ 5 lf 5 ^ 91 C^C 51 ?I >lR|l!l 




■m? fR; st^ ^)tf?i’ttJl' 

I ’ B ^pST^jfecf df^lll A-?r ^°s^t ^RlC^l M 

c^c^i^f o-(rf^f5 c^tfe c^c^i^i fi(«(5{ «ff^fBi! f^?p f^fii^il i 

^ B-C«F f^| 9 ? ’I^lt^fl A « B-i£|?[ SICIJJ f%| ?^I I ^Z^ 

^1 B ^FSIC^iJ ^{■s\t c^t^ C^ 5 if 5 ?( fifs|S( wt’ffB ^ C^C 5 I?[ 

2*4 cf\. fjf. I A's B 

3 K *0 2'4 c^l. f^. I B-C^ A 











I A 'S B 51CMI C^t5l« 

^«!<tj'8 2*4 c^. f^. I 


’sft® ^Jtf^’ftc^li 511^1:^1 h^j» 

^Jft5?l*l t ^C^ ^P?rt ^It^, %t’*t^t^-‘^?l '5(t|sf^^ (Rect¬ 
angular parallelopiped) vfl^fS '®1T?1'$^1 (Volume) 

I ^jTf^mcJiij >ft?^tc^T '« 

^I’ltsi^csi a, b, c-C^ >lt^1 1 ^Zi{ ^^1 a f^<5 

1 

^5i;{ Jf?11 

K^U c^c^iii 
c^c^rs c^ 

^tC5, f^C<? I 

'6 f^<^i 5F?I1 I 



Rectangular Parallelopiped-si)^ 

^t?l'®''l=^ti^J X X I f^i:<^( ^^\^'^^ W = axbxc. 

^5rt5?«is ^it^, 4^fg •st’^cc^cjnj 

( cross-section ) 

A I f^fsi^tiilf5c^ 

sf?1 ^ ^it?^ti:^ fTfl^'atci^?! 

^ Tfj:^ I 

y£(9m B 

^Jt>f ’Jt^illl ’fitter I ^Z^ ^^1 

^it^=d c*!. R ^^511 

V 2 

C^3i^?l = 7rr*--i-, 

4 



5»=1? fBii J frifsi'QlC^?| 



; '/■=2ttC^Cl?I ^n>Tl<=^ ] 


C^a5^?51xfJlfi^v9U?l1I 
CT. R 

TT/?^ 








^6 

^ ^TtfeCs255tf^t=S( ^ 

[ Vernier and Micro-metre Screw ] 

^csiir i '« m^csFtfsi^l^ 

^ I 

'Ctf^tll C^ ( Vernier Scale ) % 

f^. ^C?IS[ I ^51 C^C®!?! *1tC*t 4^f5 



i ‘S^'v ; 'stf«[irt5 c^5i {«tf^ m. fsr. ’W '«ir*t'»f1 ) 


c^^f5 Ji^tciil ?it?( I 10, 20 ^1 

^5it^ «(?[ 9{tl%c^ I 10 vfc?r?j 

I ^nc^?r fKss 9 ’?ic?i?i >if^^ 7 \^^ 

^Tf^TIT^J (M^l[ 10 I 

10 ^?I = 9 

•*1 »i »» “1^0 ♦! s> “TO f^- f^* 

= ■9 fs?. R 

.*. ( 1 ^9TC^5!-^?I)—( 1 ^^ )=( 1 - *9 ) f^. f^. 

=*l R R 



ffen S ( £tfs CJf. fir. ^ ^5g ) 


i fscai c«f^ ^t1^?it?:??i 0 5*0 c»i. fsi. 

ff’T '«rft^ I 'sicTO 

‘11^. f^. ^fliiii ^'e?t3 ^iRjlc^i^ 1 ff-sf 5*1 iff^t ^♦{■spi 

^t? *1 fir. f^. I R^1^1 'srfRii 

5 ^C^C3l?( ftc^tlf >iR 5 f^f^?ltc^ I ^9f 



CW.^^ 5'0 Ift^ T^^us 0 tft’t *1% 5x1 *5 f^. % ^ 

’05 c^. % ^tf^5t? OT ^t^i sfrm 

?^9r I ^srt^?IC«f? 1 f^.-CT ( Vernier 

Constant) I 

«1f5?it? ) 

i 5(i:^ ffC'Q^ ^ff^r sitPfc^ i 

W-QfS^ 0-oq^ 3Tff^ ?<5f5c^ ^tc-t 

1 ^tfii^it^ C^?lfB >l?ltf?11 Vt'SfD? 

5ff^t^?rl CVf'S^I I ^tf^^ITC?!? 

?WtC< a nt^ 

( Main Scale reading ) '5lf3^t^ C^ Wt’t 

cfU'Q wte-n^ '5tf%rc'?[^ *rri 

( Vernier reading) I 

c«rtfe bf^=( ^9rc^c9Rr «tri) 

+(• X ) 

/. f5ic<^( h’^j=( 5’0+5x‘0l) c^. f^. 

= 5.05 C« fir. 

>1^ 'stf^^it? ‘^ttc^ ^t?i 

I ^^?its c^'R'8 't^'^ 

’^’•astc? 5ri<ll ’ftc? i 

(2Pf& (Instrumental error ) t ^Ttf^*tt^'-•^l^ 

^^?pf5 >!?Itt?i1 % >lf?^ C^tR'Q C^'B 

?jC8 0 ?t‘n Tfu ;ri i 

3pf5 ?C9l I 

'srfc^ ^t^i mi ?rf?f i ^^sr, «^Frt?f 

<^tf^C9i ^ atc^T^ 

<ft%5i ^ 5Ff?C^ ^ I apfB 

*ftc^ I 

5rc^ ^nm w ^1:?^ 

5ijt3r 5rt%^ i ^c^cai »ff^?:3{?i v<i^ f^t^r^i^tc9?'8 
:? nti:?! I ♦(% 

5(Tfn^ <2(i:^lt^^ 1 ( Screw Gauge ) ^ I 

% 'ii^fB «if ^^t?r ^ A « B ^IfB 

^1 A ^1? B^^IB ^-vg^sic^l «Tjt5-^l CM 







B-C^ I ^t*if5 ’3?'l^C®I A 'S B ^C?I 

^^51CD id’s S-^?i O ^n[ I 

c^^fB Tiftt^ B ^c^?i ^fB 





m^tus ^"*3< <11^ ^1 hf^^-c=?f:5!^ 

I B fitt^ A silim fwc^ 

f^filf5[^t?I CD «ft^ ^5I'^C9i^ v£l?pfg utl%?I1 

C^C^I 1 ^«(^1 B A «|t^ >lf?^I1 ^It?( 

tf^?11 ^t?I I ^t^lfB?! CD 100 

>i5ftil ^*sC-t (7l^tC5(« ^tCf I 

^?;9I ( Reference Line ) 'mm «[t^r^^ 

ift^t ^f%C^ ntf? I w A « B vfl^S ^tC5(^ CD «|1^ 

*fC^, '$’^^1 

c^mivf\ 9it^w?i 1 stsifBc^ cm m 

>f|C^I5f CD «(t^ 

'59i?(^'e <2tt?if%^ ??[ i 

«rt»t (Least Count) S 
cw:m 5(t3i vii^ B 0n 

^1 ‘01 ^^n m I ^fBs 

( Least Count) I 

ft? ( Pitch ) % ^fB vi)^ hf^^-c^C3l?| 

^lafBu I 

ffffiii 

1^5 

c^c®!^ atB ^C?|^ 31t^1 

= (’lW=5I*f^ ) i^r^ = -01 R. f^.= '001 c^. r^. 




apf^ (Instrumental error ) t 

A '6 B ^f^c?r cwi^ 

>ir^^ f^f^T(l I ?ifw ^1 f^c3i 

?ltfs^ i^sfg 

A'SB ^zn, ^f5 nt^ 

I ’^fw c'Hm 

A S8 B ^ f C^, ?itf^^ I^fg ^fk.’^ at’t 

S c^t^l'e ^?P ( Area of Cross- 

section ) ^n] T(t?i I ^ 

^:gt^t^ a m ’ftsfl 

fi(=^CB5W ( Cross-section ) I <2f^C^5C^T? 

C'*fai^^=u-x (I 

^tc5Ri ^jt^i ^\9^^'\ 'st^i 

^kz’^ ^Jt^i ^35 igfc’siN s\^z^z^^ c^asTpsi ’tt^^l 

I 5lt%^ ^%Z^, A '6 B fitter TqCMT '3t?f5c^ 

^^■mz^ ^f^J^-\ ;^1 A 'Q B <2(1^ '^rgfSc^ 

^z^ I 'Q ^t^'hr *11^ cmn 

I 

CD 4(t^ ^z^z^^ 1 vftc-n?! 

^fc^ vii^^N a^c?i^ sit^w^ c%zm 45 ^1*51 

f^r^?ltc^ I f^C<?I ^Jt^=l f^f^f^^t5-l-45xyi^ f^. % = 

(1-1--45) fii. f5f. = l*45 f^. f^. 

^tlsf apf5 ^“i:*its(5( ?pfl?il ^Xz'^ i 

s ISIS'S 

I a. b. c. i%5|f5 ?(?f6 nU^ I M ^fgc3^ 

^9^ ,i)^f5 9\]^] d I M-iI?l Jiff'S 

C?f^f5« M-vi)^ yff^^ C^ta I C?rcf5?[ Vi)^f5 C^9T 

1 ^5rt5( 100 «tc^ f^^'gt I «ft?ii ^s^ti l^firfsifet^ cm 

s T?( c?f^f5^ nten '5itC5 I c.?ftf5c^ 5l"^< 

’ft^ s-c=^c5i^ c?f^ ^t«rf^«f^ 1 

I d-v£l^ mz^ 1 

* ^t3l cnf?pr-^f f« ( Spherical) ^Jt»lt«f srt*fl ^ ^fsHTl 

Spheroraeter. 



^8 




fSi'sirsi^t^ ^1 -01 i *oi 

C’^c^tf^^t^f^sJ ( Least Count) l 

S nt^5I1 c?fd9 C^«( ( thick¬ 
ness ) fsi'fg I 

mz^ ^3if5 

^tC55 c?fcfe^ ^’f?! ?tf^1 M-C^ 
I 'itm 

^C5 c?r^f5 ^^1 

i£lt?t?l M-CT 

f^?p I ^sfg 

c?fd^ 1 

M-c^ 

f^^sn^S ^t<I1 ^<5 C?fcfeiJ 

f|?iy ~pt»f I 

^^51 I :[c;t ^?11 iff^, CW.^'^ N 1 N-C^ 

5IH *01 f^. fif. ^t?[1 'S‘1 C?fSf5il C?«( nt'6^1 ^t?l I 

<2;f^ ^$9iT i 

ett^f^ ?rtf^ % c’^m% ( speed) «i^1% 

^^1 ^t?( '5t?tcif?r I ’f?ft<'f^’St9 C^ 

^tf^ ^Vy i c^j(— utn 

1 T, '®?r 'Q 3^51^ ;ii^ <iTr»t ^c?} I 

c’ft^'e m i ?itfst f%;^fB?i 

^1 ^ >i5i^ «2ft|sf^^ <2f^H 

^^1 1 

^iRtc^ ^tRt^t?i ‘^tWfS’^1 ‘5ii*t^’ 

( Measures )-c^ m'^ ^5)1 ^ I 

•s(5Ri^— f»f. fif. tH^T. ^£l^^ (41^. f*t. lim. «(«lt^ ( C. G. S. 
and F. P. S. Systems of Units) I 




^4 


fn. v£i^^ Tj^itaFcsf 

<5im ^Tv C*TC^ti I 

C^ff ( Centimetre ) % «tllfic>l^ 

f^ai«if^ br^JC^ fsi^t^ 

I «lt^l C^lf5 'i}5f 

I C^. f^. ^1 C. m. ) f'si^C?!^ vii^-*l^n“t 1 

t5lt«r ( Gram ) S 4 Um 

^C513 ^5T1 ^?I 1 

( Second ) % ibIott 

CJ|C^« ^f?!i I 

lU^F. fn. ^>1. viJT^ «i«ft^^ fssifS vii^^ 5tc5l ^I^'W 

I >il^fS (2}t*iTf^^ 'S 'il'^fS <«tsilf^^ 
'e:?^f^5^^Tni?i \ ^5fc?!?i c^c^'S 

1 

fH. ^n. -2t*tt^c^ ( Dcka ) 10 '^*1, ( Hecto ) 

^<f<v 100 I3«t, f^c^l ( Kilo ) 1000 '55«t “t^fs’n-c^tC’r 

C^f^ ( Deci) vii^-TOt'v^t, c?f^ ( Centi ) 'S^^- 

-t^tN’n ( Milli) «i^f% C^ltC’t 

Cft^ ?llfi ¥31 ^3 1 1 f¥?:^t.5it>f=sl000 ^ts(; 

1 fs(fi|f^^t3 = TnW ^lOOl f^^t3 t'^Itf^ I vii^ 

"31 ^t3^1i:3J C5t^ 3lf^C^ ^¥1*1 ¥31 ^3 ¥f513l 

^?tC¥ 'ft*tf^¥ ( Decimal System ) ¥^1 ^3 i «i®fT^C^ 

Wl ¥31¥ =^r¥3l ^3, f3®TCil3 C’SfCaf 3F3l»t ^I^C^Ca.^ f ^ 

I 

>£®rt^3 w: 1 tf¥ = 2 54 c^. f¥. j 1 ■^^=30’48 
c^i. R i 1 f^Bt¥=39-37 ; 1 *it^'a=453'6 i 

1. Si ate tf'hat you know about the origin of Metre. 
What is the Prototype Metre ? Define a Oram. 

2. What do the names C. 0. S. and F. P. S. indicate ? 
What are the fundamental quantities inPhysics ? 





[Mechanics] 

[ Motion and Equations of Motion ] 

( matter ) 

( energy ) I I f%ia 

I 

( force) «li:?[N I 

■<9T cffc^it^^ ?pc5r nwt!:<^ ^'6^1 I 

^ f^?i1 ^tc?it5^1 I 

^N*tC5^f (mechanics) I 

'®rrc^t5J<t^ ^t^?fl c[ m] fillet- 

^ ( Body ) % ^ I ^^?|'e 

'6 I 15 ^«ti ( particle ) 

^5|1 1 ^W.^ ^5t?[ ^i5l m I 15 c^*ll fijc^it^r 

J[R c^W c^ c^tJ]'e '5lf5^«ft?j ^s[t^ 

G\^ ( rigid body ) 1 

( Rest) 'S ( motion) S C^ <i^ 

1t^ '^5^ ( ^1 ( ^1 

^5^ i ^Vi 5^1 

^^‘s 551? C^5I1tf%, Itf? 

^1 7 \^^ I ^ftfgil 

iT^c^ cwfic^i 5iuj{ ^?( 551^ f%^c^ 

3^551 ^5?f P|>5c^^ ^ ^1^ f^^?| 

1 C3]^w lf^ ^1 f^r<f 3li?5[ 3{5(C?(^ ( relative ) I 

<S|^^C^5f t *f?PT^ 1 (translational 

motion ) « (rotational motion) I ?lf^ ‘if^Sll?! 







jpcfl ,il^^ 13^:3'^ ^fm %u 

^tc5i I 

^'tl 

1i*5c^ ^f??n 

^’tc^ ^c<i 

'stfl c^k ^f%c^ 

^c^r I ^[CJ3 ml ^11^, 

A A A" 

^t3I1 '©^ ^ ®^* 

A' C’ftf^^ ( iSR^ f53{) I f^fsS[ 

( a. b, c,.) 'Q f^3l '®(^f^f% ( a", b", c, .)-c^ 

^©5 ^K\ ^tC5T ^f? CW^I ?It3I 
a >2tC'®I5^f5 ^*(1 
^j%3p5I ^f^?ltC5 

^t?l ^fw c^ 

^«f| >il^f5 31?[5ICl’^t^ 

(W1 

^^15 ) c^m 

■g<53 I 

f5C<l| «ii 'S w;a O 

'*^‘ Wj ^1 77*2 « W^a 




^iJ«l ( Displacement) % 

'«(tfwc^ ^ ’itw cn^ 

fifc’^ ^?{«i 


^Z^ I 

W.^ C^t53« 

^^15 mz^ A 
*11^!^ T^im ’tcij 
B I 

(B A 



5'S5^^ IBsi: 713*1 


53?}) ^^|^$ ^ff^J ?l?C«fg 


( magnitude ) f53l^*t J!?|C«t^ 







( direction ) I W’f'«t ( ACB 

ADB ) fpl A B AB 

^f?c^ ( fsai) I B 

A f^\u^ BA T^-s\ c^^tfS (AB 

I 5!5«1 'Q ^Cir’l 

I ’!?i:«r^ ^ 1 ^ ‘ii^. -pf. 4>i. (F. P. S.) 
f>[. f^. viiTf. (c. G. S) ^«(^tn ^ I 

(Hif% ( Speed ) 2 3OT ^ ^ 5p«fi 

^SfC?l ( Unit time ) ^t5t^ 

?1 ^«tt^ apf^ I c^m'Q a5!*ntf^?( 30 sitt^ 

^fij?1 cTf -ynf^fS ( fff^-«j z\ 'si^ QTi cwt^^ 

5^1 ) '2tf^ 30 I ^tf®fB 

c^!5[ ^T^l ^5TT^ I !g5f^^ 5jt^ 

( Velocity ) S ^1 ^«tt?r »»3rcil?I 

I ’l^C'f^ 5it^ 'S 'Sitc^ 

^ fw^ I ^ 

f^c5f 30 sf-f^w ^c?i ^t?1 c^’T 

"“ntr^fB^ ^‘Btn 30 i* 

cspf^c^ ^^5^ I 

^ w^z:^ F. P. S. mz'^ ^ «2f% c’fc^'Q 
C. G. S. c^^f-^^T?r fij% c^c^'Q-^ ^ I 

‘5t^-f^{f^B,f%C5iifs[^t^-^‘Bl f^f«S ^5t?!l«.t(^t»f ^?I1 

F. P. S. ^^51 C. G. S. 4^c3p 

1 : 30 5Jt^^ 1 f^. 

-s^u ? 

C^Z%-^ ?ltJ^-30 ^■\t^ «!f^ = 

1 

^ 30x1760x3 

1X 60 X 60 
22 

= 30 X «ff^ C’TC’V'S 

= 44 fi{f% 

^®ft5?*l 2 : tfi^fS c=?l^^l1%?I 4 I 

f^. f^. <m. ^tM BFt^ 3?^ ? 







3^f^=4 «if^ 

_ 4f%Cg[Tf^^ 

1 ’^*§1 

_ 4 X 1000 X 100 

1 X 60 X t)0 c^c^'Q 

= 111 ^ C*^. f^. -2(f% 


( Uniform ) 'S ( Variable ) (Hsf^ ^3 % 

^1 ^«n (^151 C3^t^ 

(?n) ^^51 5iai(S5l% 

1 W\^ I ^R C^T^'S ^1 ?f«t1 

fwc^ 

'sif^aR ^Ic5l ^151 I 

^>i5( I y(5|;^f^>l"!1'3 ^1 ^eft? R?F »lR<!f^'5 ?^C9| 

C^’tC^ ^^51 ^RlC^ I ^f%?l 3^t;^ JfSJtJ? **llf%C5(« 

R^ I 

C^’t ( average velocity ) 

(instantaneous velocity ) «(^T*f ^?{ | 


c^'5i« ^1 ^«fi RRI ji 3{C5^ Wtw 

Ct[ 'Q <51^ ] 

«t-n 

=-i—- 

^R c'^tJi'e ^1 CTc^c^i 2 R^ c’lc^'Q 4 

C^C^C'® 6 5^4 C^^C^C'Q 8 ^R3R ^T3^1 


2+4+fi+8 

4 


= 5 


i 


^tR « C^lWC^^ 51*{7C^^ (mean velocity) 

2+8 

5T9!1 ^ I ‘^|5ftC5^ =—^ = 5 ^ £(f^ cm^'Q I 

?i^f5 ^R c>(c^c« 2 c^i^'Q 4 c’lc^'S 

7 ^ C^C^C'Q 11 5?R^, ^Ti^l ^C5f '®’(^R 

;j-f^=:2 + 4+pHJ^_g OT^CvQ ^£l?I'^ 

^rfJi (2tf^ i 


c^«f1 ^itlc^c?, ^iR ’fR?!^;! c^t^'e RR^ ^iz^ 

^^C9i ^tft4 ’T'?i:^n '9 ^<(jc^5r ^ i tiR 





^t3^1 ^ ^'IK^‘5t ’!t<lt§l®l^ 

^Vi ^\ I «{^ (2 4{f^ c^c^'Q) 

CTcaf '€ 5(5(jc^?r c^m i 

c^ti^'Q ^1 ’^‘fl 'sif^ ^ 

c^i ^z% ^ w?i^ '5"'- 

^^«1 ( Acceleration ) S '?}^«l ^C^i «l<ts. 

'9?(«l 1 

W*! ( Retardation ) S W*! 

5fSO 5t»TC^ I Sf*Jf;{=: (-) I 

cm^ '^^'1 '« ^t^i'«’®?tcf c^c-n^ ¥i?i 

JiH X5rv|^l ^J^;( I ^tC5lt5^t ^^ ^^*1 'e 

«C5{ ^51 =a??-^-!Lft5^-5 (J%-???1 

F. P. S. 

C>1CTn!5 

«(r® «ff^ C>!C^S «{f% ^t<5Cn Si^f^t 

C. G. S. 

C^C^'S 

c>l. % < 2 {f^ 2 ff^ C> 1 C ^'0 W1C>T.R «lf^ cnc^^* 

^?l1 I 

^^*1 ^1 F. P. s. '6 C. G. S. ^t^l '®(^ vii^c^ fi{^t*t 

F. P. S. 'Q C. G. S. «f^H 

^?IU^ I to ^cwf& CtfSKl I 

1 : 60,000 5fl% f3{f^fe «{f^ fst^^ «^^*1 

>1^ 5f^C^Cf, F. P. S. ? 

Cl = ’t® _ _ 60,000 X 3 

1 X 1 fifM Ou’^'c^^'OO'c^Si 
= 50 C^C^'Q <2if® 

^*ft?^«l 2: 3888 f^c^lTf^^t?! -21 ^*^1 fiif^ ^*^1 

'^^*1 C. G. S. v«^c^ ^^C®f?l f 

s= 6 888 X 100,000 

60 X 60 C’fC^'Q X 60 X 00~c^S^ 

= 30 (?\. R fitf^ «2}f^ 







[ Equations of motion ] 

(1) <SiM^ I 

^^i{ m] <1^ <\ ^=11 u t m 

s 1 'Q 

Jl^IC^C-sTiJ ^vm] 

1 C^C^C^^ U.l '5(r^3?5} 

2 ,} m2 ,, ,, ,, 


>» 




'S^r iWt^ s S “ tit (1) 

C^C^^ fi^^ 'Q fw^ vil^, ^^*1 

(2) f^ft?r I 

3(CSt ^It^', C^t^t8 W M '®l-t%^5t vQ /’Jl^lWl 3^^ < TO 

^t^l1 eJ^tH I 

.*. 1 cw.^^ ’ta ^^fB?i M+/:i 

,‘. 2 „ „ „ „ u+f.2 

. t t ), )i )i ft ti~^ ft 

.*. ^^fB?( V ^t^1 ^^CST, i> - u + /t (2) 

(3) 5!tt^?l«l 1 

3ici^ m'l u ^ /■ t c’Tt^'Q 

59\^n s I ^^!«i '€ 

'il^fB ^it^tt^I ^^t*t ! 

?^fB yi3i^^«t >1^ ^tcy,'9 

'^t^l I 

) 5t®C^5t=( ^^fgg ) 3(S(]C^^ I 

3lf^ ^^fBiJ V ^t5l p, ^1^1 

-; ( ( 3^«(IC^9t ) 

I •" 

f%% >lfl^i|«l '5[i;7|tc?l v = u+ft 


,^,1, •i=«±|.-LA=2?^il<=„+i/-i, 

.*. S»U^ + |/f2 


( 3 ) 







(4) 

u f ’1^'^*) ^ 5f^1 s 

^t%3R ’f? V I 'sitto'n, 

'5?i*i's ^t?ii I 

?c«f? ^“sf 5itc^ 

v^^{u+ftf = u^+2uft+f^t^ 

W1, v'^ = u^ + 2f{ut + ^ft^) 

^**1^1, - u® + 2fs 

(5) I (4) 

TO >is{C?(il JRCll ^t%3Ft^ 

^f^^lt*! I 

’Elt^, C^ti^S i)^f5 u 'S f t 

I ^^k<( i*^ c^c^C'Q 5^*^ {St) I 

St = t (TIC^C^S 515[fl — (^ - l)cnC^C'Q ^r^aFl^ 

TO 

^ <JU 5i={wi + i/'/®} - ^ a(/ -1) + hf{t - 1)’} 

S,-u + ^/(2f-/) (5) 

fkt mi M ^{tasl ^ 

«(T:^ ^tc^I 5fT?( TO TOt?! 

C^T5[« ^] ^tr^CST M = 0 I 


C9i’*rfk®?r «=uf+j/f® 3jatN «|sit*l s 


^ifw u TO^C-Jf 5^ 



fsar: csi^fkai? nt^ti^fi 


^f«3Ft^ S-C¥ s = w< ^35 

^t?Jl fi(¥t*t I « # 

c^w '« 

1 

^ ^ ilt^ ^t?(^- 

_ mi csii^ 

5 fitsfti 4i?Pt*i ^t?( I 


^'J{ ^^1 m, v=u+ft-c^ ^1 

'2j^t*t I ^ C’F (abscissa) v-C^ C^t^ 






'( ordinate ) C^’ffS AB >r5®l c^^?r l ( i =--ft-^u-c^ 

y=mx+c u-c^ c 

^<T«. M=A0 ). 

P AB C^l PM 5I’^f5 OM 

i-t') ’tc^ ( =r'')-C^’3if5^ r PM CW?I 

TORN ^tfnf^?lt5l ( ’5T?tC^ NM = MR 

) 1 afITf^f^?l *n3^tc^l C*!^twl my PM = ^ ( TN + RQ). 

TQRN-»iig CSfSilp^lssNR X J ( TN + QN )= NR X PM. 

NR=vij^ c^c^c«?i vfi^fS k torn ^tfH- 

'fV?ltC5[iI C‘^li^?l ^T?Jl k Jis^cg <£f^t’*r 

”\ 

^^1 m I 

?iT^ I cs^c^Fpfe ^ptf®! ttfnr«?msf ^Tiii 

>m'5t AOCB C^3if69 ^1^1 «2}^1’*f ^tg I 

Bc=v=tt+ft I AE at^) bc 

•a^iH 5!^ ec=ao=m. 

BE = BC-EC-u + ft-U — ft. 

AOCB C'Sf3i = AOCE ^t?i^ + AEB 

= AO X OC + ^ BEXAE 
=w<4*^/< X t 
— ut-^\li^. 
s — ut-¥\ft^. 

1 : 4 cn. f^/C’lC^'8 '6 2 (J\. U\0\l(7\. 

Ff%C9| 10 C^C^'S ? 

v=u‘\-ft u=^ c>\. ^^Icf[. 

f =2 c^. f^/c^/c>l. 
t -10 c^. 

^?IU V =C4+2 X10) C^. f5/c*l=24 c>i. f^/c>?. 

2 ; 5 'srffwc^c'n 51^C^ 

C»1C«F'8 24 e1t« ^f<5T I W*t^ 

■'^f'm ? 

u = 0 

V = 23 

ms t=G c^. 


II—vs 





>S8 


V = u+ft f5if^?(): 

2;i= 5 + 6/* 

^1, 6/=23-5 = 18 

?1, f= 3 ^fe/c^/c’T. 

3 : 5 c^. f^lc^. ^'if^C^'St 'e 3 C^. fv/c^lc^l. W' 

"Site's I 6 CM^'Q f5^- 

v£^tC5t u-i) C.^- f^M-, /’=3 C>!. f^/CJ^/c^l. uq n f = 6 C^. 
s= : 

S= 5x6H-ix3x(6)2 C>i. R. = 84 CJt. R 

Util'S I 6 C^C^'Q ^Cil ^^1 ^5'^ '5lt%aF5( ^ 

u = 0 , /■= 8 i^fc^lc^. = ^ 

s = ut'\-^fi^ s = 0+^x8x{G)2 ^ 

=* 144 

5 : 'srr^^ 

4 C^Z^Z'Q 40 (3 cnc^C'Q 78 ^f^sr i 

? 

ut+hfi^=s : «2f?ft?j>itc?, 

.9 = 40, ^^iit* 4 m4-^/‘x(4)2 = 40 

^1, 4m+ 8/ =40.(i) 

vfi?j« /=o^^C5f, s=78 ^atv, (3 w+5/'x{6)2=78 

^1, 6m+ 18/'=78.(ii)- 

(i) ^ (ii) >f5lW=3 ^f3C»l ’ft«¥l 

«= 4 , /■—3 

'5(tr»fm=4 'f3«l=3 

6 : W 12 'Q 3 

/= -3 ^^/C5l/c»3. (w ^f5T5l ft^ 

«; = 0 ^ = I 

i;=w+/^ <At ^]^ 

0 = 12-3^ 

^1, 3f=12 

^=4 


fk<3i m'^=4 c>\. 









7 : W 8 c^. 'Sltf^n:^^ 'Q 3 (.^. fif/c^l/c^. 

^3*151? I (.^m ^?t9 0^*511 ^fc^ ? 

*i)^TC5^ i’®=«®+ 2/5 ’xafS ^}^j?t?i ?tc^ 1 
«2j?ft?J5|t« = Sc^lf^/c*! tJ=lf^/C5I 

/ = 3 cw R/c^t/cJ!. =100 CJf. R/C5» 

s=Rc<9 

(10l))2=(8)®+2x3xs. 


^1, 

1 


10000 = 04+tvs 

6s=1000 -64=936 


, 036 
s= =156 

o 


Rc<5 Y5'?=156 C51. R 


8 : SO siRsf c^c-n &ci^ (rsiR?( C3i=^ 

CT<3^jt?l 16 aR c’fC^'Q aR C5tc^^ ??5T i 

“sitRfS ? 

1760 X 3 

DU X 00 

= -ll ‘StR CTC^'Q 

.*. so c^^-=fis X so v, 44 <siR ot^'q c^-n 
v£i^tw w=44 ^2 jR CW'« |/= “16 aRc’lC^'Q -siR 

i;=0 I s=f^C<?l 

i;2=?t2+2/[s srt^t RRm : 

0 = (44)* + 2x(-16)xs 
^1, 32s=(44)2 

?1, s=60^ 

^iftf?«i 9 : 45 5lt|^ C^C’t vfl^^Tf^ ctw C3I^ CW^Sfl^f 

5tTf®fs 240 ^fm] I <if^i:rr«i 

I 

2*2 

45 5^tfSI (fifR vi‘igl =a45 X - 551 66 «{R (TIC^'Q 

lo 

.'. «rtrf5^5itc^ : w-66^/c>i. I s=240 
v= 0 I /=? 

v®=-m*+2/s 51T^ RR^ ? 

0 = (66)2+2/-X 240 

=11, 480/=(66)»i ,i,/=61JL6!=9075 

^?t*, f=9'075 







(Spf^ ; v£i^?P 'Bif^aFt^ "^CSTI 

s c?'5f I 

^?I*I'®«W«^S C^’T « C’I’T 

3;=»R I 

witfl iFr^^?«l S (1) .s = nu (•-) l = u+ft, 

(3) S — Ut-\-^fi^, {‘k) V^=U^ + ^fs, (r>) Si = M + ^A2^ ~1)* 

'^t'c^^dci] 

1. Define displacement, velocity und acceleration. What 
do you understand Inj uniform and non-uniform velocity ? 
What is the difference between speed and velocity ? 

2. Write down the equations of motion and explain 
what they signify. 

3. The velocity of a train is €0 miles per hour. What 
is the magnitude of the velocity in F. P. S. units ? 

4. If a body describes 4 voiles in 14 minutes^ what is its 
speed in F. P. S. units ? 

i>. The velocity of a bidy is 88 ft.fsec. Find the distance 
described by the body in 2 minutes. 

U. The velocity of a body changes from CO in. p. h. to 
45 m. p. h. in 11 seconds. What is the acceleration ? 

7. A body starts with an initial velocity of 14 ft. per. 

sec. and an acceleration of 8 ft. per sec^. What tvill be its 

velocity after 2 seconds ? 

8. If a body starts with an initial velocity of 12 ft. 
per sec. and an acceleration 4 ft. per sec^. What distance 
does it describe in 5 seconds ? What is the final velocity ? 

9. On applying brakes which produce a retardation of 
4 ft. per sec^ on a train moving at the rate of 30 in. p. h. 
at a certain distance from the station^ the train comes to 
rest at the station. At what distance from the slaiion were 
the brakes applied ? 

10. Deduce the equations of motion. 

11. A body mores with an initial velocity 2ft per second 
•and an acceleration 3ft. per see. per sec. How far will it have 
moved before attaining the velocity 31 ft. per sec. ? 



12. A locomotive engine can produce an acceleration of 
10 cmjsec.feec. in the tram. In what dutance after a statioji 
will the velocity of the train he 20 kilometres per hour ? 

13. A particle moves with an acceleration of 5 fijsec^. 
In what time trill its velocity increase from lOItjsec to 50 fU 
see ? What dutance will it describe during this time ? 


II li 

3. 2,%ft\sec, 4. 22 ; 5. 10560 6. 

7. 30 8. 110 32 0, 242 ”^1?, 

11. 159^^^, Yl.\'yW5 metres, 13. 8 240 





fd^TcTU 

[ Newton’s Laws of Motion ] 


^5}^a[ ?i:?f 1 

^9f5l 353 2 msim^ *d ^fircs^ f?f« 

^ i fer ^?i'*si?i 

I 

1. Everybody cofiiinnett iff its state of rest or of uni form 
motion in a straight line except in so far as it be compelled by 
some external impressed force to change that state. 

2 ?fc??r 5rsrtg[*iti*t 

2. The rate of change of momentum of a body is propor¬ 
tional to the impressed force and takes place in the direction 
in which the force acts- 

^ % (2tc^T^ faj5?ita 7[^m « 

(2if«fi^i '«rrc51 

3. To every action there is an equal and opposite reaction 

fir®]'*? fii*]^ =]? 1 

'Stl%f^f< n^tC5TT5J^1 51^1^1 >1^?:^ c^#f^f5 

^T]| t ’?3f 

^r?|](1 C^ J]3I^ •n'fj]] 

nc? ^1; ’itc^ 1 

(Inertia ) 'S ?[T% fij^ ( external force ) 

'jtii'ri f^]ii I 

fii»{5i 'sf'-f 



5%^ <«rrf^c^ I ^f^wsi ^tcw, ’Eifif ^£^■^^ 

df^c®i?i ^’Hr ^Tf’rai cw€?(i ^t9 ^^ranit-st 

^1 ^r?C5^ ( ^sfl^ C^? ^1 =1?lt^c^ ) 

-pff%5l ’?ftf%!:^ I c^t^^'Q 5f^c'5 'srni^ 

^t%c9i ^5iwi5r c^c'n 

‘ii^fB'6 c5tcn 5^11 n5?rt^g cwf^?l 

I c^t^i'Q ^^;f5 ^T^l f^ij^t^i «ii^t c^c’t 

‘»S^^ 5C51 ^1, ’(C?! <!ttf^^Jl ^t5 1 fif9J5f 

^^I’SJcai? ’qT^C^ <1TC?I I ^IWJS ^5^1 

■^h'\ ^■(^tc>i?i ^ts}i's c?i ^C5i5 ^<1? w m^u 

^t<!<1 I 5lfvf ^t^l '« 

^^«rajf^^ ^T5ji 'st^l ^m- 

me?! I 

c^ -n^tlsi a«^il ^t5i '«im-i 

^’?‘l ^r.9\ ^5if5c^ f^c5T cw«tl ?it^i ^5^18 'sit^'Q 

ew'Q^n 

^w?i 5(T3ii '5if«(^JF'*f*i ’rre^F i 

sift^ 1 ^ff!l 5it^c^ ’itc^, 

'Q C’’.^ ^T^l >\’^‘r '®l’f*lH*t <tff%C5! f5?I^T^ 

^f^»f^5i <?ft?Fi I ^t«n'« 

5if%5^5f «{^3*sF m'^ ^ c»i«n 

^tlc'^CW, ^^5|tcai^ 

-‘>tf^'^5T S(C^ "*(^*11 

cslfr.^ (Inertia ) 1 

CW'«?l1 I 

^WT^?*I 1 : ^1^, ^TC9l|1>l^ ^^15 tt^l’ttf^ f?3 

^t^t^5l I ?(f^ tf^lf8 fit«^ OT '®t5l 

'SJC’^jc^ fwc^ c??f^^l 1 ^911 ^ 

^Slfs f t^ta 5fC9f «fC^T^ f^t“*I 

I f^'S f|9f =5[^^n 

f^it^n ^'e^i ’flu's 

=?;tr^^t^i C5^l ^cii ^ii^s 'sirc^t^?!! to TO t 



3??i9n;?[«rr?i I ’Tff^^ ^rf^ ^ 

^?tc^t^?il >its(cH?i fwc^ I 

a, tnifS <»itf^^i? ^c^tffcw? 

irt®! ^Si5 ^iR't's’n ^^^'6 ^Uw I "sitC^lffCTT^ 

•nllc«?i n’^ msiwtj f^c^ ( ^\z^l^ f*r:^) to i 

3 : C^t^'S 'siTc^lIt 

’f%^ c^ ^T5ici^?i fwc^ nr^ ’ittf^cs! 

fffC^F ilT^t?! I ^ft^'f^n ^^11' 

3F|C5f T^z’sf ni ?n^tn 'sftJin 

‘Slf^ I f^l 'Sltcf !■ 

C^ >!T^(CS[^ [ tfC»T^ fwc^ ) f f^f5l ’tc? '^^•v 

c?f^?i ^Tf^5it?r T< >iT3(R^ fwc^ cwVt^' 

^ 1 

f^fe’5csi?i ^'N*f '®it^?l ’iTf^' 

c^ (^1 f^?) -nf^? ^Tf^?[ 

^n sic^Tn I TO^ts ’?3i ^i;[<j1 ?c¥i?T 

'S«f5t;5 5!i®i ntt I ^mi ^iU ^151 

m ^ C^t3T' ( Force ) ^ I 

CTO 5t^ ^1 

|f% ^Pi?f I 

^kvn c^ '^?*i (^1 )> 

5fTOC^ I C^’ll TOt^l^fl^ 

^fB TO ;t 1, ^?<j ^1 «ltc^ ^ 

^?J«I ( ^1 ) »?(l ^ I 

-^Tf^ ^5? C^l ^5! aJC^fr ^-\^\ ^t%' 

I ’S)^ ^1%^ c^T^^n 

^ I 5)-w ^11^, c^Tsi's c^t^ 'ii^fB c5^Tc?f 

■^f>i^i ^tc^ c^ ni srrfBjf 5^1 TOt^f 

CTO1 c^PTJ^'e iJT%'c^ I c^ ^f^ csTit?^ 

li TOl^^Til C5^1 5PC? ^1 rtc^! "1^ (.5^1 TO'® C^ 

<ttf^c^ ^1, iii^fB jffsiB C5?ft9’i^ 

^1 ’TO I ^t^*', mm c^c3i ■TOt'n 

511^, li^?i c^c3f ^9f 



^?,’?,3I 

^5iiri ^C5|?i *lf55[T*t¥ ^'®1 ( quantitative definition of force I’ 

( unit of force ), ?f«l ^f?5lT:'n?f (measure¬ 
ment of force) '« (physical independence 

of force ) ntfl I 

I ?jf^ r.^i^ ^1 

^1 5rf^^ C5^1 ®t^1 C51t?T? 

cspc® ®T^tc^ ^U] ’itk® ^5fc^ 

<«[TJnk^ I mi ^Ttc®c^, c^’t ^k.^'9 

®<i c^»f} >1^ 5it^ 5(1 ^T«J1 

^f®3F5[ I C^^- 

^"^9 cell ^f^C^I c*!^! 0^*51 

®T^TC^ «it51T^C® C^% ^1^11 nitc® I ^®iits ^f^iC® *1191' 

my ®9 ?i^TTJ1 C*1 9589 C9-n C9% ®1^T9 91»11 9919 '95(®1'e 

C9^ I '5(®il9 9^9 9191 9919 ^9®!'®g:®1^19 ®9 91 ®1^19 

C9C‘n9 §99 ^99®TC9 f9^9 9C9 91, §»C99t §99 99(®1(.9 f9^9 9C9 I 
9^9 cmi ®9 « C99 ^k99 ^99 f9«99l9 ®151C9s 9W9 ®9C99 

( momentum ) 9r.9 i ®9C99C9 ®9 « C9C99 ^999 9191 <fJ^'.9 
9*91 ^9 I ®9C9C99 9f95i1C99 9l9l 9^9 9l9l ^9l9 "Sp^®! 

9f99'(9 991 919 I 

i«|9S^ S ^99 ®9f9f9l C919'« 9^ ^99 C9C9 ef^C^T 

®1^f9 ®9C99C9 v£l99 ®9C99 91^1 I 

cf|95 9^ 1 

ifl^. -R. iflJf. tf|^95 '59^9^ I 

(fl9J5rfaT ^9f9f-lfe C95ti1« 9^ 1 C«I. R. filR C’IC9S'®- 
^^9 '59C9^fl R. R. <11^. til^9^ 

^C9^ I 

«9C9C^ *tf99®iR 'S ^9^9C’1?1 «lf99^^C«9 ^9 S 9^ 99t 

91^, C919« 939 ®9 m 09^1 u ^9's t C9C9'« *fC9 ^519 09*9 v. 
=?®9K t CWC^Q 9^f59 ®9C9C9r9 9f99^C5[9 m^{-7nv-mu. 

^®ii9 ®9C9C*^9 *lf9^W9 ?fl9 

-fiff® C9C9C'Q ®9C9C-5t9 *fr99§i1 

_mv--7nu_7n{v — id __ - 


(1> 



•8% 




?|t^, m C^JT'Q u 

5f%C^C^ I t^t<I P ’FCST 

V I ^ifw «j^-^ ^5 t t «jrfc^ ^t?i 

f^^?I 


^r{ 

P < 

^5C<C^« 

Ji 

/* 

P < 

7nv — mu 


P < 

m{r — u) 

~t ~ 


P < 

m f 

P=k 

m f, k >^5515 4^55^ 


■'®t^tc^ 5(51 ??I '5t^1 (2) «it5j51 *11^ 

l=k. 1. 1 
k-1 

^<lC5t^ (2)-c^ 

^tC5 t 

P “ mf (3) 

«t^ X ^^*1 

^«!lf?, ^?ii ?ir|c^ “^tc^ a ^5 'Q ^t5i 

^^5 ^15 ?C5t5 nf^sit’t ^?5l ^'\%us <1tC5 I 

^t^5l 3IC515 5i(f^;gt5 -2l«f1^ 

« 5[i:^5 ’i*®] ’tt^ I >I^"l555'l ( 3 ) 

5fl^^ r.Ti'5?i «fc5rc^t5 

’?|t ?5 I 

m ®ic?iW^ ^t3l c£i^ <5it«i =^c«5a?p 

(;5ff ^fsi^t? (2t^ «2(f^ C5ic^^ ^?ic«Rr "?tl 

f^. f«F. ^ I ( Dyne ) 

W[\ ^ 1 

c^ <i|^ -^1^ ^ 

<£lf^ C5TC^'?& <2jf« ^t?stc^ ft. 

•*m. m 1 { Poundal) 

^1 I 



»fT^v8ts! _ dg}% >gff^ _ 

•.ij?P \5l^5t ^TSf X c^. % ,sjf% 

_ (453-6vgtir) X (30*48 CJl. f^. 'gf’5 C^C^'Q 'gf^ cm^'^ 
iD?F X C^. U <2|f^ «l|^ 

_ 453 () X 30'48 x >srf3f x^s^r c^, % (71.^ ) 

( vii^ v2{tsj X C>!. f^. ) 

= 453'6 X 30'48 = 13825 (fift^) 

<iT^'Qt51 = 13825 xifisp '51^^^ = 13825 ^t^5i I 

^TS(51 ^if^ C^, ^'^?I 

1 vs^ffB f^f%a 51^ Vm] ^1^1 

fifc^ I 

2 'siM 

?5j >6 fiit^lwsi 5i^c^ ©Tf^c^ 'iTf^ 1 c^TJi'9 w 
«tc^iT^ ^^fS <sim 

^tca I f^c^ ?[5i-^caia ascaa^fB cW'sat i 

^j^ll«l % TiicJi Tal at^, dfac^ia ^na i 

a^fB fi^affrc^ cBfac^a ^na a^isjcat-n ^fac^c^ dfa^fB alfBc^ 
'^aalfac^ aatJ? nfaaic*! a®! afac^c^ i va^'s^csi afa 'iiafB 

aiaf a^i 'sinafB Jitt a-^^i a^ai aia, ^t^l atfB ctfac^a 
^aa f^a aifac^ mca ^i i 

^f^?i«l s aai a If, aaca^ ^aa cmirfa 5tTf€^1 
nfaai ^^»5T c^it^ A 's B aifT^Tf^ i A af^ 

B-caf df ^-1 cm ^t^l caai attca ca faalt^ ^^z^ 
sfiic^ci^ I afa ^®caa ^a aat^i ?a, ^t^i ^«caa af^'e 
^tca I af(f ^a ^aatsi ^a, at^ta ^a ca% ^T^Ta aa 

'« at^ia 'sa aa ^(?fa ’if^ ca’al ^tca i '^ic’a'ci A-a ac^ia atai 
B-a « B-a fiffeac^a arai A-a -nf^ i 

cMt^i f1%ata aa atatcaa ^(^al ’«iTai, cai^ta ■^tif^ ^ai, atafcaa 
'5511, i^i^tcaa ^aca ^i «i^r^ faf^ a^i« ^t^ta -aff^ac^ia f^ai 
'« «tf«f^-iTa atal alBai atca' i 

^5?fCaC^ (Conservation of momentum) % fa^^Wa 

^a »itffcaj •sfata aai aia ca ^^fB a^ na^na a^r acat’t atai 
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C^tJT'8 *ttc? si I 

's^c^c’Tsi ^C5f I, sjcs ^?il ^1^ W2i va?pf& Ml c^^r 

»l^?1 Biffs'® M/s >8 Me ^■<Ff5 *}t^1 

I c^c-n?! s i c^% 

^I^taFC3[ Ui, N8 V2 ?tc5l fs^ks^ ^v^9 '«5t^^1 nt^, 

^^155 «j«,Tr f^gl=(-) <2f^5i 

^T?11 ^C5|?( 

^n={-) >a«{=i?^fS^' 

c^i!:^^ ??r ^8 ^jfFi^ii fSpytHlsr-- 

'*<ic^^‘5T?i 

mg { Ve —«2 )= ( '^1 ~«^l ) 

mi Mi + TWg U2 = mi /’i + /«2 V2 (^l* 

«5^1 c^l ^ 

f^?l1 '« >2jr^f5f55t^ f\^(^i ^?rtc*51^' 

^srrs I (4) i 

^Wt^5«l 1 : 2 v£i?f.fg 5c>!. f^ijcm^'^i 

CJTC^-^ ^ii*i ? 

r=mf-{2 X 1000) ^T5f X 5 (?f. fsi/cJ^C^^-Zc^C^'S 

= 10,000 

12 fijf^ (;>!C^'S 4 c>[c^c^5 4 af^ c>ic?-^Q i 

5 ’It^'Q ^Ics! nfslST‘1 ? 

^tfffc^^T M= 12 ^kc^. 

tJ = 4 #/cJj. 

/ = 4 C>(. 

v=u+ft ^cai v£i| > 1 ^^ 5it^ |>lfi^(?I 1 ; 

4=l2+/-x4 
^1, 4/'=4-12=-8 



/■-'iia StCS CSCnfSa ^1 /■‘iHtCS I 

.*. ^c^i? <ifasrf«i=w. /■=» nt^vs x 2 '^jc^.lc^. 

= 10 nt^'8t®i 



8C 


3 : 2 ?l?l 15 nt^vQt^f ^»r 

,-2iC5t^ ^f?C5{ 1 ^ ^f^aR ? 

P-m. f. «t?fT?JJ!TJ:? P=15 »n=2 ’ft^'S | 

.*. 15=2 X/- 

^1, /■= V- 

v5^S[ iS= M< + ^ ’?:3i M = 0, f= 

^ = 1 f5[r;i^=60 c^TC^'S 

.-. 5=0 + ^x J25.X(G0)2 ^^=13500 

^t^«t 4 : 30 c^C-n »(t^3}t;fl[ 000 ’flu's '6^c^f{9 

C5it^ c^?p 4(c?it^ 32 I 

C3JC^^ 5® ^C51^ ’tf??ft‘1 V 

m^'^ ^1^1 i 

v^=u^+2fs «l’^1»?7fTCiI, 

7<,=30 ;^R?!/^*gl=30x^| ^^/(;j^. = 44 ^^/(7i., 

.tj = 0 S=32 1 

;. 0=(44)2+2.(-/-)x32 

[ /■-vfl C^C^fBs f5C^5 /■ \'^^ 1 

^ 1 , 64 /'=( 40 ® ; .*. 

= w/.* 000 X ifi nt^fsi 
= 18150 ’itSsH 

^9!^(5 o (1) sterna 50 -^m 

’Ti I oitcjp 

I 

(2) 'SJi'5' ^C9i^ ’iR’Tti '«<ic^i:’i!i nR^^C5^<f 

ss^ ^15!^ Rc^ i 

(3) >!5|tiT '6 «rf%faRt I 

P=mf 

t i£i?p<F ^^RRil 

v£lf^ ?c^ I 

^Si^ *ftt^t®T S ’ft^'9 a ^ fitc^ltt’f? 

^■•31 yq«F «fl% ^ ^4^ ’C.^St^f I 

e '5jt5j 'suRRife -^m «c^iTc^ii 

c^. R. (2{f^ ^^1 ^RTC^ ^ft=l I 



84 > 

f3Rl ^ <2lf®?1 ^t?Il' 

^5CTI? (Tnfe *ftC?l 3^1 I 

1. State and explain Newton's haws of Motion. 

2. Define : momentum^ force-, poundal and dyne. Find! 
the relation between a poundal and a dyne. 

3. The masses and acceleration or retardation are given- 
below. Find the force in each case : 

(i) m = 5 pound,/’=4 c.m. per sec*, 

(ii) w= 100 gm.,2 ft. per sec*, 

{Hi) ?n=‘5 kilo, /'=(? ft. per sec*, 

4. If a force of 7252 dynes act on a mass of 
I kilogram, what is the acceleration produced ? Bow far the 
body moves in 7 seconds ? 

5. The velocity of a body of mass 5 pounds changes from 
10 ft. per sec. to 4 ft. per second. Find the acceleration and 
change of momentum produced. 

6. If a force of 5 poundals acts on a mass of 2 ox., what 
is the acceleration ? What distance the body will describe 
from rest in 5 seconds ? 

7. A motor car of mass one ton is moving at the rate of 
45 miles per hour. Find the average force required to stop it 
within a distance of 100 ft. 

II II 

3 (*) 9072 

{U) 6096 
{Hi) 661 

4. 7*252 (Tl.f^/C^*., 177-674 c^!. fsr., 

5. -2 BO viitp. f5f. viiJf. 

6. 40 500 7. 48787-2 \ 



[ Gravitation and Gravity ] 

c^?3i'SC9?? f^f%a ^la«i ?it^ii 

fa^s^ ( Newton ) 

^51511 1 f^fsT 'ii^ ^csi^ 

r^f^itCfST ( Gravitation ) I f^fi{ >1^^' 

I Vfi^ ’{f5ia1«l 

{ Every 'particle of matter attracts every other 
particle in the universe uith a foice which laries directly 
as the product of their masses and inversely as the squaie of 
the distance between them .) fa^fecaa ’S’*? 

[ Law of Gravitation ] I 

aw mi at^, ?«f5 m aatsFca w?i, 'q m^ ^i^nwa 
♦fa’Mca? d, fa^kaa 
asi afa F m * 

Fee mini 2 vija^ 

^at- Fee ^^^2 

a 

F= G.—[ G ■^^aa ] .(i) 

a 

aatat-’^aica ^’tcal^ ’T^aaaatai mi^ aaua i 
»!^aaCT G ^afS JF?a i ^faai >g5ai:aa nfaati ^'sai 

f%atci§ (V6fi4x io"® ( e.G.S.) >iiat t^tia a^lafra (constant 
of Gravitation) ac^! I tal c^^fa^ta ^ca ^af^^ 

-srt^ 'safaf^l a^ atai '®iiaa«i-awa <itaaia a'ca i 

'«itaai caw^e ’fca^ ^t5l atfSt'^ 

^ifaai 'Bjtw I a^ »itfaai ^ 1?1 aitc^ nf^ai aia i- 

aa^ a^H aitait's fa^^wa aaiaa-'^c^a at^tca? aai ^a t 
^fafl ^t?ta aa^^i ama^ afac^c^ ^ 

I afl-ai atai mi{i faarc^, a^t a>r^ac*i 

Tffafia caosia fwia^ v£)a*v uq^ aa^aam ^faat*! 32 




c»rc^'® isjf^ (F. P. S.) 981 £ff^ (TIL^q 

fifr^ c^c^'S ( C. G. S.-j v£i^ ?C9J 

^?f«| ( acceleration due to gravity ) 

I *g^ T^t?1 5? I tn?1 ^■f?'6 

(.^ 5ftiaf 31 sit:r 1 

978 Cf\. f^T. egf^ C’lt^'Q fitf^ C^C^'Q vfl^N C551V" 
^flsii«t 983 CK f^. (2jf^ c^c<f'a fiff'? c’lc^'O I 
^TC^?I^3J t^tii?ii;^981 C^. f*l. «lf® 

:32 (2if® I 

( ’ft^TC® ) ^C5T ^11 ) i{TfsiC«1 1 

[ Laws of falling bodies ] 

*in mu c5li i 

ff5T C^ ?^?I I r5ft;i^1 

c^i vfi<ffs fsci >8 ^uzm ?ifif 

41C5-If?,fu®! %5 SJTf5(?1 v£?(^ 
scifSsf ffrc?? iiUTC’if I I'5!^? ^^iarffii^ 

( Galilio ) C^m^^ (leaning tower of Pisa) 

'8 4.5it*i ^f??tcss[ c^ 

m i «i^^fs{ 

c^Tm] fwc^ 5nf5c^ c^i «itc^ 

?1 nt^TCill C^pfrC^f ^t51 ^51 >151? g|? I ^^7? 

-stltf^f^^ C^ ^uu ( resistance of 

■air ) i m\ 'soi’iig'i 

=^rcJi ^T^^^ cn^l ?PT^»f5 

Ji'ilDc^ nhus ^1515 i hfi{ uw 

fn»r(il ‘^l^'*FT?l ?(C5|?I ^®i.>isic??l >1J?I c’El Jftsit?/ ’(W^J '»rfc®, 

"^tW ’tfl’Sfl '3T^1 iftfl'^'^ 715^8*1 

»13lT^ ^fB®1 !f^c« ?llf5c^ >151? 51^C?I I ‘nitf^fat'e?! 

^5C51 ^ni»if«l8^ v£l? 51^?7? 4,Sj7«l 4^^;, | 

f^^c? f®f;i c^ nil’pi ^lifi \8 ♦ttfic^.^r 

*( Guinea and Feather experiment) :i!i;5f 1 ‘nnf^fs!^ 

m m(.% ikm ^i^I'g fs^?? ^7f??5i? ^zm i 

m m-^ ^ { Laws of falling bodies ) 
-^C«11 ^3i «{?( ^ C^'Q?1 |^^?[ ; 
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^I2J 

[ Laws of falling bodies ] 

n^«pi ^t?ii ‘njTf^f^'s ®sft«i c^i c^tsT« 

‘f^^i -^im ’itc?' ?tc^ f^if®if^^ T^^f^ 

^f^?ii ^Tc^— 

(1) »r5i(S|i9r 

(2) f«1?| c^ (3^ 

(3) C^tsi^ ^SIC^ cn 'Slf^apar 

5i«i5r i ’?3i 'sii^jncn f^f%ii 

^K^ f^ii Rjti ?it5(t^ ^’f?r ^cs 

^5ic?iiJ 'sr?i<ptt»t 'sif^apsi i 

?^3}n3§^ ^^Ji>i5ic?f ^c^ca?r 

^511 m a f^f%9 

'^^*1 ‘il^^ I oqiffg fwc^ ^1?1 

a ^ 5(if53 

t)^ 'Slfe C^-n ^^t?l >f5{C55^ 

f^?l C^t^« 

•^C5 f^f^g W^?I c^ C^’f ^C?, 

« w?i^ ^^^fc-t?i y\^t^ 1 ^if? 

tl, /a,.3^fC?!9 Vi,V2y . 

.<21^1% c^-n '^^i{ ^T?l ’?3t '®ru’iTc?T 

^L=?^=. 

ti t2 

^5i1 ?itk^ ’Itc^ C^> C^Jl« C’lC^C'Q i; C’^’t 

'^#^1 ^c=il '®t5l C^C^C'S '®T^t9 2v, ^Cll 

3|; ^^Jtfw I 

'®t?t^ ’TSfC?!^ 

^<t\ f^?[ ^tcs^ f^sil Q^W 

7\^m ^\ c^ 'srf%^ 

^c^r 'Q >is{^?i?i '5f^?Ftc*f?i ^c<?i 4if%!:^iit 

^HU I C^U'Q fi, fa. 

11—8 








hx, h2, .«{^f^ 'srf^i^5{ ^c? ^tifi ?tc?f ’^ar '®[5{»Ttr?r 



'^'H C^tif'e CTC^C'S h ^<!^ ^fes( 

C^CW ^h ^^^ C^C=ifC'S 9/j, t'^Itfvf 1 

^car^ ^fN5l ^1 ^ ^ft^1 

nQ ntSTC^il f53l 

^6 f^f^g ^tc-rg mc< i 

( 1 ) ( screw-cap ) ^t^l 

^ (stop-cock) (gftg 

f^^t? ^^1 'S (sttg Ftg '<it»ifgf’‘!^) 

vii^fS ^fc5g 5^5r I 

(2) ^-gFjft ^5if5g f^f^. 

() 'Q gtRtgi ^;^Tt’f 

^tfBgi c^f's^i I 

(3) i)5ifgi:gs 

<itc*^ ^fk.’^ ?ffggi m ^1^55^' 

^gi I 

(4) ^sifSc^ ^91^^81 c^f^i a 

5Ts(if’?^ f^f^ ^ v£<fcas ^C5 i 

g^gT?^ §®i^TC5(l 5^1 

CT^1 a 'S 'ST’liJ' 

-2ltC^ C’t't^t^C^C^' I 

(5) ’ig 5)f^^ »ttc"^?i f?%9. 

I ^ c’f’N ’it^Fl^ 

f^^c? firc^*r ^iii<i 

(6) ^f5c^ CW«ri (71 1%f^ 'S' 

m^5F sir®i 5^11 c*1^i^!7® 

^T9l 'Sf^itffif^s ^^sf c^, 

^W%^ 3[fe« fifi^l C^Pt^^'S nf^C9f ^t2?1 

>i=fcgg 'sif^apsj ^?ff<5. «fc^r?p 

'a(f%<p^^ ^■^t\ I 'Q *?ai ^rff^1%'9 

TO (smooth inclined plane ) <£f«?t®1 


]B 



, i^5|t f&ai: 

Cr^f^ 

F='^t51^ 

T=J?si 




3TT^aT5:gr«i 

^91 I <1'??{’^«T 5!Vf^?IC«l ^C5 

5^tf^?ll vfic’^cai'e «!C^f^T i 

y(^t<f?l®tsf%C^ f-^'^ %Z'^ Qy s-'S^ h .{ height) '€ w-a? 

{ zero ) 5lf^ <>ft'6ii1 

I ??!:'$ C^TJi'a (vertical) ^^.C’sf’t^ 

c^^iu) >fli:?t^^ ; cn C^cif 

'?C51 f,^<ri ^)y <2ft9|fs|^ C^C'St?! 3it;^ f^fMus I 

'SIS <5^^ ‘n1%’l'*f(parabola ) I 

^5[ fw^t^ 

>i(%^ 'sic^f^Pi m c^ic*t fFc^si '€» 

’ttc^ : 

v=gt (1) 

( 2 ) 

r^ = 2gh (3) 

nfe ^TW#5r 

ntc^ I 

v = u — gt (4) 

h=ut — ^gt'^ (5) 

v^ = u^-2gh (6) 

W «it^^*i 

(i) 3TC<tw 

(^) ^^c:^F*l«l ^t?r f^f%¥i ^f^nr 

(«) ^c=«ft^5 ^wsH »t1%m«l I 

51CJ^ ?|t^, u C^'n (initial velocity ) 

m f f?5l CW'S^I'I i m «’• 

5tf% 3^51^ --^if5[^)i I c^ c^U'^ 

Y = u-gt^t ^t^l '2(^*t ^tC?I I ^Ct(B5^55^1^ 

W^til 'siT^IC'l ^C5 ^Itto I 





^^f5? v = o. 


u-gt-v=o 

t (7) 

Q 

t J1S15 m h f'sjf^aF^r 

«(Tf^5T 5!^*! {h) »^gj I 

ut-h(}t^=o 

^< 1 ^, t {ii-lgt)^o 

^ = 0, (8) 

9 

vii’Jtw ^=-^ ^f5?i 
9 

C5lt^ »fS(q f^c^-f U5^u = 0 ^1 

C?IC^^ >ICtr65 ^55^t?{ v=0 4 

3 

'RR ?11 M® -2gh=^v^ = 0, /i = 5 -. 

^9 

^Sft5?f«l 1 : C^W G4 C’lC^C'Q CW^ 

^^'r*j«Tc^ ^ncg ff^?ii (R^^rl 1 

’R?! ^tf’nc^ f 1r*?C^ -^sniT?! f^fl^ll '®[tf^c'^ ^51^ 

•{ 5|C^t55 ? 

^rlR, C^R« u fec««" 


f^CST ^55^R w = *^ 

^^l?l = —^65^R = 

4i^it^>itw m= 64 fi(f^ c^c^'s, H m. (F. P. S.) 

(g) ^t5{=32 ^ fi}f^ CTC^'S 1 

ftj. 

W - - = - 2 C^lC^'Q 

g i»2 

f^fa^i ^PrTu 5^5ra 
_2m 2x64 
^ 32 

*2^64^64 
2g 2 X 3 2 







f'3 

2 : C^fsfS ^C^?I C^m 

?^5T I 100 ’tsi^ ^rrf^c^ ? 

h=^gt^ ’?C3S 2J’SI?iJrf« A =100 
gr=32 ^^/c5T.2 
100 = ^x32<® =16<2 

lb 4 

3 : vii^fB 80 (flf^ c^’c^'S ^nc?tii fwc^ 

f^m 96 ^w$] ^f^3FS{ y 

al’sftsi'mc^J m=80 j^lcn.. g==S2 '^/c^. 

*11^^ ^ = 96^5 

h=ut- ^gt^ 7:35 55^51 sft^ fit%1: 

96 = bO;-■^, X 32/2 = 80/ - 16/2 
C) = 5/-/2 

- /2-5/+6=0 

" (/-3) (/-2)=0, 

/. /=3,2 

.*. y\-s[Ji 3 cJit^'Q ^12 

c^tJ^'8 ^nc?i?i f^c'sf’t ^f?i:«T 

^fl^l ^ti:^ I ^T3TO?f 2fC^?^ 

«i:?( ^^<} ’tT'QU?! I 

[ Mass and Weight ] 

( Mass ) S ^’3? 5|C5fT ( quantity 

of matter ) 'Sf l 

'St^ (Weight) 2 C^CS^ 

fwc:^ ( force ) ^t?1 ^1^*1 ^7tC=^ ^5 ^RT ^1 

'ssfiT I 

^ \3 

^f^s(iei ms ^T?j C'l^ ^wtc<l t 

<5t5 ysi^afT^g I ^§1 5^1 

'sT^i ’f*it< ^ 

^<5 5^1 I «1^ '« 





I m C^1^« ^5!C^ 

?4> ^f^c»f ^’ft'e^ll ^t?(— 

'St?! ( ^’f?! ^51 ) 

w—mg 

"Sltsi^l ^tf^ C^l, '^?I‘l >I^jB 

"eti! { ^1 '«^iR ) J|^3i fjSfti^ I fk% 

c5fc5f ‘’itftc<?i nr^5itc«f9’ C^l^'e 

^1, ^s}t^ ^tC^' I 


( mass ) 

1. sfc^fi ^frfc<?f nftj^it'i I 

(inertia) 
I 

2. Jir«(r^«i ^5TT^ ?!t^rc?ii 5ftni 

1 

3. jf^ai Jisit^ «rfc^ I 

C^ti^6 p ^1 I 


4. ■Si\^ ^1 ff W ^1 

I 


mi 'Q m2 ^ 

Wi 'B W2 ’?f5^ =^51 
Wi = m\Q 102 = 


( weight) 

I 

2. ^5IT?I >l1^fC?|J ?it*11 

v,^ I 

3. >l^ai «ttc^ 

=111 ^<i?i 7\^ 

4. ^1 nt^«t5T 

I *5jf!(-e5;? ^1 

3-^=1 >!T^1?I®P5; 

«f«PT“t W 3??I 1 

mag 


... ?£i-??!lg=^i, Hi=«^a 

W2 m2g m2 mi m 2 

01 c^U'B m B ^u >i 5 iWT^ I 

[ Gravitational unit of force ] 

ill’^F ’flu's '8^;^ ( ’St^ ) ^C^T I a)?p. pif, lijjf. ^TC?l?I 
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tti 

’fT^3x32 i£ff% c?IC?F'8®=32 ’ft^vStsT 'si'ifR 1 

'S9fi? = 32 I vii’P 4f5( C^ 

'STfsp^*! -Sttsi 'e»^ ( ?1 I 

fn. fw. vil»!, <£\^ «tc?[^ ’^^^^r‘^, = l d3K X 981 c^. f?!. «lf5 C^C^'S* 
= 081 1 3jf5[ w* 7 = 981 'St^i! I 

>l5l?t v£i^ ^51 32 '6 981 ^1 ^f5l?l1 1 

^8 1 ^■^ 'QWil ^^1 ??[ 32 ^1 981 ^Km 

?11 2f^t*f I 

5T^«ni ^t<Ji d^i’n I 

^n?i 04 <ii^'Qt^ ^1 OG 

p, ^1^1 (Tit 2 <t1^'Q ^1 8 '8^^ 

^511I C^T^8 *tf^5lt*t 1962 

2043 '3t^1 C»I^ 2 'Q^ST ^1 3 'S^i^ 

«tfti ^?ii nrc^i i mn R f^. f^. 
^<FC^ 5IC51?} nffSlKC^ nf^t*! ^t^1 

1 : C^t^l'Q nf^t*! 40 

i^. ■^. vijjf. vii^c^ ^C5i?j ? 

f>|, t^. <£m. V|fil5jtet = 40 X 981 = 30240 

2 : C^W ^rm 0 ’O^^s 8^cil?| 

v£itp. fi. ’lf?i?lt«l ? 

fn. '4^. '^(.m ’l%'*1 = 0 X 32=288 ’It^'St^f 

^^ft^«t 3 : C??^=f8 8829 

^C5i^ ’ifsjsH'i ^Vr=9 5{t3? 

4 : C^U'Q *ff|5lt*l 160 

!^C5l ^Ccr?[ ’lf^3}T*l ^ ? 

nr<!5Jt‘1 = ^3® = 5 ’1t^C'9?l 

'«rf«j ^ ^T^^tc»Rr s 

^T^?1 mfk, 32 = 1 ’ttk'Q? 

.-. 1 = 5^5 ’fT^C'®^ 't^^ 

=5V 'Q5fS? 

=i 

C^'ts[« ?rff^l»! 

Oi C^n C>\^ ^C9|?I ’ff^sito I 





®tf^, 32 = 1 ’tr^C'S^i 

. 1 *» _ 1 » » 

.. 1 —3T 

.*. ^ ” =i ^ 7 ) 

( 1 = | -2ltT( > 

= & X 3^5 X ]0 X 4 'e^^ (fitu ) 

= 1 ( atTI ) 

'51^'ii'^ wi (.^ ^'<15 

^r^c5i (.^ c^t< ^5(1J( I 

<i|^ f3»feT<3jm 'SlfST 'S (S^ 2 

981 'Q^'T 

= 1'013 f5{fifi5}T5}-'il^ ( HH ) 

= 1 ( >2f|^l ) 

1 firf^drrsi c^ts(« ^’t?! 

^t^l art? 1 1 

^=g 'O *lf=S'STt«i 

C^W 'S? ?fntc^ ^Sl?1 55i1% ^?n’ 

‘-il^-^5rt^ «s;i’ NQ ‘*ii?F-5Jtsi m] 

I f^'i m 'Q ^l ®t? 

tgtq ‘iil^-5Il51-iil^ '6^51’ H ^T?1 vi5^-^5l 

’t^rt'jfc^ c^i ^t3i ^1^1*1 ^c<i ^t^c«p 1 
^^-5StS( ^511 t 

^W^*j ^511 ( Common Balance ) % ^1 '^rf^’ftfdt ^ 

^itR’TT^ 1 -2fC?lt^sitf!>lti:?l ’^’*0^1 (accuracy ) ^t?tc=ll 

1 ^T^ta ^e'^^ ?>f?j^T?r >rr*(i?®t ^rff^’iisfl 

I t5 I ’fi?1«3f<'3l '6 ^>it^w? 

’^’*g'4i?[ 1“ 

’it^tC^I( TirffO'5ttS[ ) Wt51« 

91^1 ^F?1 I 

2 ^siiFfCvs^ ( beam > 

*5^f5 fn^C5!?l if^ ^^t?r 

'^\^:.^^?, i agate knife-edge fulcrum ) 
»ttW I ^151^ f^=!F >isit^ 

'Sim ni?fl ( Scale-pans ) 1 f§^ 
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>if^ ^ ’ftCM ^^f5 *it^? 



va^fB «iti:^ I ^l 

>if^^ ^?:^»tc^ o\ \^Ttc^ n^fB^’tc?! ^n 

fl^ '5ft5!^fBc«F (Fulcrum) ^rf^fBc^ ^<tC3 

^f^fl C»fl 1 t(f%f3 SiWtC^l "Sl'^if^^ ^ 

^fsic^ <*.'1^^ I trf^^ tiBl ^1 ^5^ (Pointer) 

^Tf^5l f‘?I?lTCl I ^^T?I ^^fB ^t'-fl ^tc^ I 

trf^fBg ^tBiIBq «itc^ >51 •ntc’*! f iBifB 

'si^i I ^^1 jn^’Ucsii ?i^fBc^ 

®¥ >lf^^ ‘a^ffB (Plumb Line) 

^51 ^1 «frVtit?i ’ttBT^c^? f '®itc^i 

( Weight Box ) i ^1 ^tB^fft? 

(Standard Weight) va?pfB ^T’Sf «fC^R ^1 ^1 i^lf'S’rtsrt? 

I ^fim 10 ^1 5 100 

3itc^? art^iif^^ 's^Ji ^t ^B^hi 1 






(Gravity) w ^'SW^l’1-’5 

’l^t^ ^C? I '^t^t^I ’FC^ Tf'sfs 

^V:^> ^^^1 ^if^sirc^i ’^itw i ’itc'C^ ’fi^t^f 



vQ^J^ *1tC<^ 'Si^f-^^ vff|{;5lT( 

'^'?lC*f?f *lt»^ I 

^!ft 5 ?*l s C^'t^'Q f v£^f5 6 ^n?i ’f 1 lt^ 

vi)^ iJt’ft?! '65:^? jfJi^l ^^31: 20 

10 m, 5 o0f5[, 15tT5(, ooo t^f%3iH 20 fiifcT^mf, 
10 f^f^.5n5f I ? 

000 f^P'itT^=i®<ft}V -511*1=■'> -511*1 

20 „ =T§oij =02 „ 

10 „ =To8iy ” 01 „ 

= (20 + 10 + 5 + l+-5+'02+-0l)>5lt*r 
= 36'53 vsrt*11 

'$5ft?f ( Spring Balance ) >lts^ti;*0 

'st^ ^ 5it<ii m I s '5(t^t«?i 

»i^ ^^*^ I « 

f’«*s ^511 iiitc^ i) ^ #1C5 «ii^f6 titf 

>i?P >lf^^ >!N^t1 P ^"5^ ^1 ( Pointer ) I 




^f?cs{?i (W) ntst^i 

cw6Tfi 1 '3f3^i m f^s-f5 

^^5^ P i^C5 ^tf^^ll 1 ^tc?! ^T^l C<Tf^?l1 

f^g ?F?I1 I Sim ^5|t^?I1 ^^5^ 

^ ifj ^^5 ^tf^?il ^T^15i^[ ^f?i?ii m CW651 

’itc'-r 1 nr^^, 2 ^ 1 f%c^i, 

21%c5ii, ^t«il ^ I C c^5if5 >21^^ m] 

I c^ ^tcii 

1 ?s\s ^^inr ’^’Ei®T?i ’il^m*! c^*!i i 

mn^ t^l 5^11 


mK 1 JS s fti? 

f<i?1 ^CF n%5| fsiif^f^ f^^fB f^^55{ 

^^^c^; il) ^TOaf^ Jl5jt^ ^?[5¥tc*t 

( 2 ) cA 

’«J#a[ >1sfi^^T^ (3) c^R« ^SIC^ n^J^*?l^ 

f?I^ ^f®ap5I ^1^1 >i3IC?i^f ^C^il I 

9\1S^ 31^^^ : 

(l) 7J = gt (2) h — \gl^ (3) v^ = 2gh. 

I {1) .v = u-gU (2) h-ut-ht^, 
(3) V^ = 14® — 2gh. 

; t=- 

9 

f<*ic^ >m=“ 

>!C^t55 = “ 

2fir 

1. Wi'ite down the laws of falling bodies and explain 
them. Describe Newton s Guinea and Feather experiment 
and discuss the result obtained. 

2. Distinguish betiveen mass and weight. Desci'ibe and 
explain the working of the instruments which measure them. 

3. A body is projected vertically upwards with a velocity 
of 240 ft. per sec. Find its greatest height attained and the 
time it takes to come back to the ground. 



«*• 

4. A body falls from rest from a height of 256 ft. Find 
the time it takes to reach the ground. 

5. A hoy raises a ball of mass 2 o%. to a height of 64 ft. 
Find the initial velocity imparted to the ball. If this velocity 
has been imparted in Vo second, find the force exerted by 
the boy. 

6. A stone being dropped from the top of a tower, it 
touched the ground in sec. What is the height of the tower ? 

7. A stone dropped from an aeroplane moving horizon- 
tally touched the ground in 6 seconds. What tvas the height 
of the plane ? <7=32 ftjsec^. 

8. A body is projected vertically upwards with a velocity 
of 88 ft. per second. If g—32 ft\sec^, in v^hat time will it 
pass through the height of 112 ft. ? Account for the double 
answer. 

8. A stone dropped from a balloon rising vertically 
upwards with a velocity of 10 fijsec touched the ground in 
6 seconds. From what height teas the stone dropped ? 

10, A stone being dropped into a well, the sound of its 
splash is heard in sec of its dropping. If velocity of sound 
is 1125 ft.jsec, find depth of the wclU <7 = 32 ft\sec^ 

II II 

3. 900 15 4. 4c^., 5. 64 80 6.196 

7. 576 8. 2 c^‘, ^ C^. 9. 516 10. 225 : 

= 1 ^^ 1 ^ = 1125/2 ; + = ]. 





\3 ’«ri^ 

[ Work and Energy ] 


=3|5t5i^ 

[ Work ] 

’Iv^l ^fs( a 'Sl^ ^1 

^1 ^511 rA I 

’iM ^1 *5tf^^ jRl 

^f^i P I f^f^ii cm w “^ftf^ c\ 

^T^(ta f^WZ% ^fil^l ’^fTC^ I f<|i^ ^ifw <«IT5<C^ 

csni c5^i ^c?t '®i«i^ c^f%c^ m ntc^ ^t^l 

*^tf% C^ C’l ?C5!?[ ^t^I) C^'R 

■‘^T^’ I ^Z^^ ^f^l >I°®1 c»f^^1 

’TTC? I 

c^ 5!i5isic?tc^r^ 

^f?i ^r*f c,^ fwc^ «(«i5TTf^ 

^1 t|1c^ I ^‘[^ 

f?*^f5 ^C^?I fwc^ ^^C5T ^Z^^ ?Plt 

?^i-c^ci ^t5i 

^ ^9r?r ^r?i <m\^ i 

= ^C^x { 3IC5!5! fvfC^ ) ’T^'l 

W ^1^1, £i^ F X^t '« S ^il1 ’^fb^ 

W=RS (1) 

(ilW % ^51 C^m'S ^’1^1 <2!^^ ^C@R1 

09 ^ (dyne) ^ '2^^^ stC9t’tf^*5C«|f 

fWC<F C^l ^ ^t^C59F 

fjl. fw. «il^. ♦t^f%C15 1 5{R 

(One Erg) I 

C^R <2i^^ ^^^1 

c^ ^ti ^t?tc¥ <fl¥- "N. tf|5i. 

I HR ^^t®! (One Foot Poundal) i 







( Practical unit of Work ) 2 

C's»C3i 

'iif^'^515 I f>?. f®. 

( One Joule ) 1 C^lfS’ 

^Ti:^?i 5t5it5{ I '®(<t?> 

1 Joule = 10’ ergs 

Vfl^. f^. ^>1. nt^'Q- 

I 1 '8^^!:^ i 

1 nt^'Q I 

1 1 X 1 

= 32 nt^vQf?! X 1 (=32 

= 32 X 13825 x 30’48 c^. fit 
= l'36x 10’ ^I5f=l*36 ^51 

(Power) ; ^<13 4{^ ^r[ c^ 

^ ^51^1 M]^ mi^ a 

’(f^jfTn I 

.'. ( 5IC?I^ ) Tfijc?! 

_5C5|?i ^t?i ^ 

( Practical unit of Power ) S 

c^5i'€ <2fr^ c^t^FCQ 550 ^^'0 

^Z^ ^1^1 >2!^^ ^Z^^ wm <41^' 

One Horse Power ) I 

.*. 1 Horse Power { H. P.) =550 <^T^'S 4(f^ 

= 33000 srf^ fi(f^^ 

^if^ C^t5{« 'Sf^ C’tC^t'O 1 (One 

Joule ) 5Pt^ ^kz^ ^C51^ 

( One Watt) ^zs\ \ 

1 Watt=l Joule per second=10’ ergs per Sec. 

1 =550 

=550 X r36 

= 746 ^ 8 ^#! 





<ia^ 




[ Energy ] 


wtw *i1%; I a ’fRisiT‘1 W 

^T?t^ nf^sit’f I a 

*1%, ^T’f, 'SITC^IT^ >2'^f^ f^f«a »tfe I 

’*tfe ( mechanical energy ) W.^ i 

^irfsi^P ‘-if^ ; 'Sff®*lf^ ( Kinetic energy ) '6 f^f^- 

»lf^ ( Potential energy ). 

C^R'S -nf^^ ^t5i<ff 1 *511^^51' 

^FfS k<r.^l ^Tc?f I 

*1=3^4 ^f<c^ ^Tc^ I 

^'«10t? 'Sffj 

a ?5t^ v,1;;;5 I 

5tR5»tf^?r ^91 ^ m u 

>1^ 5%^C^ I ^K^\ 

^£i^^ f*ic=^ P <^f5c5p .s 

m^iTwi m '^T^i 'sitsi^i nrf^ c^ 

^taf ^C5T ^t^til ^f%»lf^ I ?C51?I f^iPC’5- 

?Ft® ^fs^tcf I 'sn5i?ii 

c^ f^?i»cai ^^^=p,g^ 5^51 

f ’fflu 'ef^'l 

’ft^— 

ir = u^ + 2/s 
m^1, 0 = u'^-2fs 




6 = 


V‘ 


2/ 


^1^=P. S = P.^y 

P=»«/■; 

^14 = i mw* 

.*. =i- mu3 

^zm[ ^F14 ^Z^ 
vHTv ^izi^ '^rw*1= nm^. 
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*ff%* ( Equation of Energy ) l 

^?I1 ^1^, m C^TJl'e ^^11 P 'SIOT’T 

u v-cs 

<si^ ^5l m) Sftsi f 

«i?>itcg P^mf, =??'®?lts (£^ f'® 

^R=P. s^mf. s. 

5^< «it*f<!l {v'^-U^) = fii 

:. m) ^i^=Ml%»if^ 

5i5}?[ ^t9? >ir*i<^j ^c?f I 1^f®« 

^Vm ^?IT'8 >n^!<i 

CW«^t nTC<I I (2i^t^ 

f^1%»ff^ ^C^I I 

^1^, vii'4f5 ^if! ^11^ 1 ^ifB 

^§’|TW I 

ff|%g >xi^-|5 vf)<i^ fiT?F 

I «<Ti:^ '4^f5 

^if^?ii %?! 'sif?! ^t=^'^c«i nic? 

-;r)c 5 siTfsii:^ ^5i^?ir^ ^ncij Flic'S <«(tf^i:^ i 

) ’*»*ir®i ^t® ^f^5Tci^ I sjtffc^ 

ft's 1 Ti{fi{t ftc« ^nfsi?! «iTf>ii:^ m«i'?if5 c^ ’iMi*! 

vfsi c^m ^tft3 f%{if5 ft?n w^th] ’fc'? 
r?£(;-v£i^ ftr®3 'sficM'S! *fT^«i 

fef6 '®itc5i M'W f^fs^ 

?m m? '€ vjf^ 3^t^ mn ^iT's 
^C^)l C»f^1 ’^ttc^C^ a '5(tC<*fiI- 

f^^»(fe?r ^fijirt«l s 

m 'e'^r^^f*!^ C^t^'Q m '?f^ ftl^ h ^?B^t?f 'SIIC^ I 



’ff^SlTl I ^^fB?T 

^C^<1 ’if^jsn*! mg h ^55^t?l 

= mg xh— mgh. 

J^T^T^’sn 

»if^^ iroyoi 

[ Conservation of Energy ] 

«rff <1^tC51l5Ji1 55pf?f| ’fU'Sft? 

histf^il^^ll va^ C^—“1% '5lft^*!(? I 

^ 5!F^1 ^1 SRl^l ^?1 m'^ I ^^^Si c^tfe ’iflsitei 

s£i-^K ^f?5(tc«f^ ^11? =111 *ir^ii 

I 

nf^ 

[ Transformation of Energy ] 

<if?5(K«f^j 51 >I "^1 m'^ ^^ 

m I ^f?i, 'srff^ *itsf f*f^i^i 

^51^1 ^tfa^ *i1% *1^, I ‘if^^ 

W ^ c=ltfe *(f^?I ^I?=IT'1 ^t1^5p 

•*if^?i <if^5iTc*f<j I f»f^ii mi^ 

’®T^1 w '®1n '8 ^TC5Tt«|s ^ I f^^T^^*ff^^ 

'S 'Sltcsitc^ I *lf^? r=l^J^1 

'sigj ’nf^c^ I *tf^5 

f=i^j^ti ^jf^aFsj =11 I 

[ Dissipation of Energy ] 

‘*rf^?[ f^=iH ^^=i« =11 >i^T, 

^=111 ^n 

5ptc^ *it^ ^ f^f^^ii ’ft's^ii ^151 =111 

‘«tr^?I I ^«!:=lil 5^11511? sicaj C^ *ff^ 

<nTf^ ^i^t, f^is '« 

5m?I ^1c«r?l fk% ’lf?=lt*l »lf%*3 ^<115^ I ’l^^ vai{^ 

c^t=i ^?il =it^ ^tal 

I f^r«a c^cai n%?r ^r’ii^gi^ = 1=111 

II—t 



I ^c?f to *if%i^ ’'f^sit'i ^f%- 

mg ‘*ffe^ f^Vo]* 

I 5<C^ ?|1^, m C^TiT 

i' h ^65^T5 A ^-n:^ I A 

I ^ f^f%*tf^^ ^r?5(tei wgh 

I A ^l% 5ilt ^ 

T <lf^3lt«l >5J3I I 

1 /. A f^^CN® «f^=?ts?^tC9( c^i^ ^tfs^' 

1 »rf^^ nf?15(t«l=:»^pfe + 0 = W^^?/^ ; 

j v£i^^ ^z^ ^1^, ^T^1c«l 

.' ■*1%^ cw'e^l f%|^«! <iC5 B 

' ^ * X ^Tm I B 

I {h-x ) ?3^H' 

^ llt%*lf^?f’lfl^T‘1 = w?fl' {h-x). 

A f^*!^ B r^%'^ C^^T 

^AJf-sfsas ,y B 

<^f^s(t*i =^wt;» ^^^1^ B ^^3 C5{f^ ?(tfg^ *;f^5 n§5?t*i 
“ mg ( A — a;) + ^ mv^. 

5^«f ^51^1 mf'^.v^=u^-{-^fs, oic^^ 

u~o, f=g 'il^N s=a:, 

??* = 2gx. 

= mg {h — x )+^ X m X 2gx 
— mgh 

C^i^l ct5 B -^m 

A f¥5t^ ’tflsira ^511;^ I B 

*rc^?i a\ c<^5T^€ ntc^ «f5itf«r^ ct 

^c^i *tf^^ ’if^^it*! I 

C^U^ ^5J1 I 

1; 15 'It^^t?! 20 ’ff^sit*! 

? 

X ^1^*1 = 15 ^It^'St®! X 20 

= 300 

2 : 200 <1t^'Q vi|^f5 150 ^ 






'S »|f^ 




= 200 X 150 

= 30000 nt^'S 


^51*1 3 : ^1"^ 275 ^51 2 120 

1 'S^^ = {^■I5 <1T^>Q 

.*. 275 ” ” =275x()2'5m^« 

.*. 2 fsif^C^ ^ = X 3^^«| 

= 275 X 62*5 ^t^vQx 120 
= 275 X ()2-5 X 120 

275 X 62-5 X 120 


1 C^fC^C'Q ^t1=‘ 


2x00 


'f ^ 


. ^ 275x02-5xl20_ r 

2 X bO X ySO 

“31'25 

4 : 2 r^tOT <3ft% C’lC^'Q 

c^c-n ? 

= ^ X 2000 X (100 c^. f^.)® 

= 1000,0000 


^1^ s ‘^1^’ 

I ^5f ^1 ^?(, 

t^r.^ ■’^^1 i 

'« ^C5i? fvrc^ ^*1^5} ^t^i i 

^Ut?[ «|t§vQ '« 1 1 ^11^= 1‘36 ^ I 

?F^t?l 3rt?lC^ 'Sf3l^1 I ’tf^’TT'fC^ 

m^ ^c5i I 

»lf^ s 

-st^ff p I 

^'?r»ff^ (H. p.) s OTIC'S 550, 

1. H. P.=746 mo \ 

'SHtfe ( Watt) S CTf^'Q ^91 C’lC^C'S 10“^ <^5^*1 ^f^cs? 

'mi^ I 








1. Define Worh Power and Energy. Explain irkat you 
mean by Kinetic energy and Potential energy. 

2. What will he the work done when a force of 25 pound- 

ah is displaced by 120 ft ? [ SOOO ] 

3. What work will be done in raising a body of 3 Kilo¬ 
gram through a height of 1 metre? {g=980 c.m.jibec^) 

[ 29'4 ^ ] 

4. What do you understand by Horse Power and Matt ? 
Kind the horse power of a machine which does 06000 ft. Ihs. 

of work in 2 seconds. C ^ 

5. Find the Kinetic energy of a mass of 10 gms, tvhich is 
moving with a velocity of 3 metres, per sec. [ 45,000 ergs ] 

(i. A body of mass 3 pounds is moving with a velocity 
of 10 ft. per sec. Find the Kinetic energy of the body. 

[ 150 ft. ponndals ] 

7. Write briefly what you know about conserroiton 
of energy, transformation of energy and dissipation of 
energy. 



^Qr«rmr 


[ Pendulum, Elasticity and Friction } 


‘^'^1 s c^t?i ?i cn cwi^ 

^1 

^•itt^l cw6^i I '5r?=^t?( f%1 1 

'S'?R ^^fSr.^ '«lgf 

^fTHPC^ I t^TC^ 

(Simple Pendulum) ?1 

CtfH^ ^C5T I* 

CW’H 515IC?l ^£|^ vil^fs 

CVft«i:( A 

B-C^ f^?| ^1^t? A f^f??I1 

fw'C^! C«r’*I| CWt9i?pf5 ^ZA 

^CA I 

%tr^iA I vii^ 

CWt^C^^ ?fc? 1 

^tM] fi(5fC5i I 

jfw^ ( Complete oscillation ): 

CTTffTCSl^'£l^.«1^ <2ftt^ ta 'SIT^T? C’T^ -SltC^ f^f?I5l 

^Tf^C9f <>s^f5 ^■^‘f I «il^ ^ <2lti:^ 

^^-Oft^iSf ( Half oscillation ) ^Tic® <11C^ I 
l^h"^ ^1 C^^'Q ( C^3IJ{ O ) 'Sip 

^f«51 A ^A^IZA f^?ll f^f^TII 0-C^ 'srito A’^<-(yim 5^1, 

B-C® f^^al O-C^ I 

( Period ) % 'ii^fB ^<-c?f^J^ C*l^ C^tfl'e 

c^ft^'^ c^ ^ m '®t5tc^ c?f5i5|=!pt®i Az^ I 

* ^(sic^ C^ C'ft'SIt^ (incxtensible) 

( weightless ) 'Q ( flexible ) ^'STl I 


1 '• 

/ A 


/■•^ A o B 

I t I Vy **-* 4 » 









( Length ) 2 C^tT^iiRil^ C c?!®!^- 

[ c^ f^*wp5 c^fi^'e '^■^^ 

CVfT^^-%'Q?I «t^c^a I ] 

*ttc’<?f to Q^mz^n ^»f^r=’^!=3 't^<]+ 
^iW«f I 
,l==l'-¥r 


I' 



^8iiR ftar 


CWtsiC^^ ( Amplitude ) t f>?^ 

'SR’^R 'Stc^ r,^ff®i^f5 

f<^f?( I fi(?(5^ to 0 (= Z OCA) c^'('}f5 


(?ff9fi:^?l ( Laws of Pendulum ) 2 

^it^i ^^5} to 3ttf^?ii 5f«c^ cm m 

C5n^^fg«tc^ ?^i ^: 

(1) srsRst^r 1^51 ( Law of Isochronism ) 2 
^srl ^r^aFSf 5?1 CWT^C^5f 

CWt515?^5! vlrc^ I *5tf^c^^I 3lt^tC^T -S^sitsi ml 

C^, 4 f%|t C^TC*f^ C^t^^ 

3rfr;{5i I* 


C^\^^ CtfMW f»C5! ^?r?I f^^til ^C<I to ^fw?lj ^tf%1 

c^ic’^ ^1^1 ^tf^^ii I # to^ 4 5{i ^T^i 

f CWTC^ «<1C^ I 

(2) bffj 51^^ to312 Mt ^I%C9I C5fT5'>51^f5!« 

?Tr?, Ml ^Rc^I I C«ftSTC^? 4 f^a1?l 

’5Rf^?F P, 

c^Ttsi;?^t9f '« c^Wt'ifi^K^ ^«JtapC5( T 'S I ^1^1 «i^t«f 

m, T< ji I 

^Wto^?Rn, C?f^C^5 ^fr<j 4 'g*l 

J4 '®e| ?1 2 ^*l ; ^If^f 9 '0‘i ctft^^^1«T s/9 '9«1 

3 m ; ^ft^r 16 1J1 -s/icT '^l 413*1 ^K'B 

^^Jlftf I 


*f-’5csa c^« f^f^l ?tc*T^ flnitwj i ^f%5|r^8f 

^?*l ( acceleration due to gravity ) ^ OJ'?? ^t?l ^ C?h=l^t?f'8 








(3) 'S i^^5i s 

^ff</ ^t^l ^1 

^<jr?i at^^fnc's^ ^ntwti? 

??f =11 1 

(4) 'Blf«^3F ^ie| 51^1^ fsrasf I C^^^sQ 

f^? ?ItNl CtTfsi^fS hfsa =?tc^ 

'« T '8 gf ^'411 «r^1»{ 

T< \ I 
sig 

CWt9|5!^tC®l?J ^ % '®itsi^i ctff^siTsr: 

(i) ^ff^j • {T<Ji) 

(ii) W I ('^‘^' 1 ^) 

\ ^ fir ’ 

’tt'851 m : 


r< \/ 


y 


T 


-L v -■-, m^ vii^fs 

^ g 


CW^tWl ^i^us nic^, k-2jr. 


T=2t:^. 


C’IC^'5& CSrtPI^ ( Second’s pendulum ): C^t^'8 C^fl^fC^^ 
2 {.’ICSf'Q C’IC’f'Q ^C^l I 

11 ’?ti?R '^?IC*I'^ 5ita 978 c^. fsF. 

<2i1% C’fC^f'© i2if^ f.3fIC?P'9 "^TC^T C’IC^'8 

? 

, , qT* (j. 2^ g 

^JT ^TT TT 







2: cwtsic^^ 1 -na? 

V ( fir=32 ^2)f^ CTC^'Q* ) 

3^?5I OTt^ic^iT T=2 X ^j '^yJ 1^ 


- 1’924 c^c^'Q ( «f1?l) 

3 : 9i^'2 c^. % 

^•^*r 2 C»IC^'Q I y 

CWf^C^I ’?35-'sl’5JfrC^ 9'= --T = — - 

=980 (.>1. tsr. '5jf^ I 

4 I 5T?51 CTT^IC^? 20 c^. R Mn- 

C«fT5!S^^H ? fi^ = 980 C^T. f5[./Cfi^. 

^’=27r\/^^ = 2 x 7 - X 


44 


5 : CW'Q ^^\^ 978 C^. f^. -stf^ 

^=277 V/L’^cai 


T=:2 

^=978 c^. R i c>l. r.^. 


2=2„y' i 


978 


^1, 

^1, 

^1, 


l=Tr\//^^- 

V 978 

1 = TT®^ [ ^ 5TI J 

/=?Z?=99 cf\. f^. ( aJt^l) 

t:* 


6 S C^spt^'S 3f|?5t CW15TC^^ 99 2 Cf\. f^. 


^3} g= 


_ V/_ 4 X (22)2x99-2 


rjri 2® 

=980 cf[. f^. I c^z^'tst^ 


^WT5^«1 7 : C^^'Q 108 c’^. f^. ^T?!^ 

2-1 C^^'Q ^ ^tC5T 96 CJ\. ^^. C*ft5!C^?l CWt5I^'^t®T 





Id. 


f^?5i : 

T«<. 7/; .'. T=K ^/^ ^n^ K vH^fB I 

^IfS CWT^liT^il Ti, T2 

?l«ItapCSf /i, /a : 

Ti = K. v'7i 

T2 = K. Ta V/g » ^a 

’«JTcm5j Ti=f^ic<9 I /i = f)0 C3^. f^. 

T3=2-1c’^. I /2 = 108 c^f. f^. 

Xi..,a/ ^ 

i5*l V 108 “V It ~ 3 


Ti 


2 J2 


x2-l = 


2 X 1-41 X 2-1 


= W^'8=V974 c^. 


^t2^'?l«l 8: C'^T^'8 -s[U 1)81 Cf\, f^./ 

C^IC^. 2 c^c^NQ I 1)78 c^. fif/; 

C^.U^. '51^ C^^^e CW ^^15^ CTT^^IW 

y 

1 T«. -V 
vg 

•’• gl, g2 5IT^ Ti, Tg.. 

'^TCi? C^PT^'Q fsfjil *. 


Ti = 

K-Y^- 

V 

p 4 






K.y'- 

6 j 

■ WK = 



^Tn T2 = 

i 

ga 

1 

i 







^TC®IT5T 




. Ti _ 

•’ T 



Tj=fai:<?i 

gl = 

= 978 

c^i. UJc^. CT 

i 2 

gi 

1 

1 

70 = 2 c>l. j 

is- 

= 981 

CT- RM. cn 

• . 

• 

fccl^ 

11 

V 078 ; 

* 

• • 

T8=2. .y^ 

081 

978 

=2’ 

00306 CJ). 


^t5?l«l 9 : c^t^'e 41) c^. f^r- c^r^ic^? c*fT«!R^1^ 

1’4 I cwT^c^u 0"284 c^, f^. 

<SJ»ltf^^ CWt9!5{^T®i ^15 ftc’j ? 







is 


T2 = 1*4 I /o = 49-284 C3^. f^. 

• Ti = ‘ 

■■1-4 V 4y.-2«4 roi 


Ti = 


7x1-4 


cy\. = VS96 C^. 


^fhFi ?— 

1. fs^^icsRT 

c^isi-e 

■vi|^nTC*t ^mw ^Tf^?!l ( 4 ) ^tf^^ll f^C51 

’Tt^TC^lT f^*f5 

I C«Tt®IWiJ C^IT^ 515;?IC?P C*ft®1^ >!n^II ^t?1 ^1*^ 

•( Time period ) ?lTl%a I 

cwt5f?pf8c^ c'vc3i^ 4'?i 

CW^1 ^T^l, '2|1%C’Sfi:iXi^ CW15R^tC5?? nflsiT®! I ^51 

•7?s[^T5T f^^^ ( Law of isochronism ) ^I^rsi '21*11*1 

•*¥f?li:^C5 I 

2. ^i\w\ 

viisffs C*fT51^ <21^^ ^WC'^T? 

'(bob) ^Jt>Il!f ai’f CVft^C^^ I 

C^rt^^fSc^ m*I1® ( 4“ ^ ) 

•^Tfpm f'TW C*fT^^fB I 

c*jT^ >i*i?[ [^<*1 ^1 I 

Af%g C’lt^!^ ’gilfs ^51 ?^5T I 

?{fw f^fsa csttwtc^i? *11^ Ti, Ta,. 

‘CWT^C^g 11, Is .^1^1 ^^c»l c^f^l 



C*f 1 ^C^ { Law of length ) > 1 ^J ^1 «i 5 lt*l 

3. ^«l fsracsi^ ♦tft^l 

c*fi^^ ^f{^f atRnii fgf%i ^ 

^^^c«rmc?R cwtsiJi?Ft9i fR<5i^iii 1^^511 f^f%a amsi^Ftc^i^ 








It 

sj-R Ti, Tg,. iii^< v^ >}?F?f ^5C«f3 3fR ffj, 

^3..^t5, 

Tlvgr=T2v/g2 =. 

CSft^IC^^ ^il«l f^IC5l5 ( Law of gravity ) 

4131R I 

• 4. c«ft5i^ 'S ^St^i 

C^t={« ’^tR 

■53^^ f^f«9 «C?1^ ( bob ) '^1 ^C^?f 

(bob) ^fl's^l ^1^1 

^■^1 I c*f^1 ’El'^ C^, CtfRC^^ C^CIJ 'il^^ '^(tC^ I 

5135! CWf5!C^3 5ft3^tC3T ^3C*t3 ^Tf*! 

?fi C^R'Q 'il^fS C^t^I^FC’iP «1S1 (slH fsi^R) 

I 

cmz^l ( bob ) ^rtnt< (Tlt^ C5fRC^3 

CVfR^'fS ‘JQ^’tfC*! ^itsit^ >i|^^ fetf^?‘l (4'3 
) ^Tr®5l cffR^pfS I 

m^Tc^lT ^r^fs ’1*^< OtT^R^ ^U f^<3 ^f?[?i1 v£?pf5 7\^ 
'r.ffRR3 ^ISJ? ( Time period ) f^45( ^1 I 

c^t^Ts I 

^^t^ g cwT®R«PR T = 2n \/1. ^= 

^ g ^ 

vat I, T va^ ^U g^ ^ttc3 i 

f<l%5 C'ft®l5?t«fC^J?! “51® 

5|R g ^151 (-an ) I 

3yi:335f& t2tC3rBf^3 ^fTi53«l s 

>!?5T (;*ft^C^^ ^3f T — 2f[ \/“ T *53 5(R I va^* 

^ 9 

{/ va^i U^i^n I c«PT5!-s ^t^c*! t va3 SIR'S 

?^tc31 <si^n ^wR3«i %3B:n ^?ii : 

(1) ^*33 C^RS ^ { Rsr:! 

“^^3 ^?l) ^1 C=^Ti!S STC<(J 5lt?I1 C^C«! C^C-Ilt 9 *^3 








STR I T U3S sfR 3rfl%?rf c^t' 

^r®TC^ I 'SI^TsCn 51^1 ff ^£l?J siti? 

T vijg i 

(2) C’PTS^'Q ^m^ f^'SfB ^C?l^ iRl ^t’fl 3^, 

^Jt>(t< ^ >isir^ ^T?1 

??i '-1, ^fni c‘5t'i®ic^^ c=?s^ 1 

I 

(3) CWt^IC^P^ ^t’tl ?if^- 

C^U^ <1i}t«if «9T^ ^il1 ^t?1 ®T9C^S- 

<?r'i:^ 1 cfft^^i^T^'Q I ^Jn*! 

^rvf*r^ *!< c*fi?w^t»!'«- 

5iTf^^ m ! 

[ Elasticity ] 

'srTsi^l ^tf^, vfi<pfs fexc^ «lc?lt‘?t 5? I f'^ffSc?^- 

’Itsftgj §Tf^?i1 fwc?! '3T?1 f^f?!^1 m I f<f«a 

'utain <ift^1 c5f^ ^tfc^ cn 'sit^H ^1 

^ -ii^s ^1 

^®rm?c«f3 

RTCIT I ^^?ltN ntca CT ^13^5 '« RT5^ 

f?I?PC^ ^5T ^^C5T’ 

vflt I *f^C^ 

^CSl I ’f«ftc**f^l m =*pata -Sf-^r^l 'i>^* ^T^l 

W^ f^f5?l1 ^ITI, f^f%^T’(^^T'Q c^*lt 1 

«iiri ^?ii ^tl^l «if% 

^?ii m 1 ot 

c^*?i 1 '®Tr^t^ 'sif^ >!5in<i 5iwi^ 

f^f^a) Rtc^i, aat? fa^f^ai 

qftc^ I 53rt^ 'slcsr^p 

(elastic) I 

^5( {Stress) 'S fiff (Strain) I ?IT% si^ ^51 

c^R'S ^1 anita C5^1 

arXa flfgi -sif^aia-^c^fa ^a t 

'®it'5i^^l«i aasc^ «ic^a Ra^^ta f^aT^ai 9i^?ii \ vs^f^ 
c^c3[ ^ -sif^caTa-^c^ia ^Uz^ ‘%sa[’ i 



8 <2ff%0t«f-?5r i £^ 

£}fscifif(-'^:m nfum i 

.-. ■%^;(= it^p^- ^<r!pc^ ?C5t!l 3JTS( 

_ ?5I 

^C^?l ^’I?! fap^IT*t^ ^t^il 
f^. f^. 'Sfj. «jf% 

■'^1^ fn. vfl>i. ’(if^-c« ‘ni^«t5i «ff^ vfi^vsrc^ 4t^t*f ^ i 

(deformation) I iSJWtm 
•^if^ L (acmc^^ ^fT<j ^fm i ^1^1 

^ iw^J-f^ffr® (longitudinal strain) i 

L 

(volume strain) ?C5[ i 

(shearing strain) ’tflsitn^ I 

(fractional deformation or 

fractional change) I Calif'S 

■^y t^i 1 

5^1^ ^f?i a %fl- 

'Q 5!5J1§’(1'3\ 5JT;1 

^f>5i ^filC^ Ctt^l m fl^ ‘il^-fS ’f?! '^I^lill 

^1, f^f %5(;;i?i ^lt?l I ^ ^C*«^ 

'^n f?pf3?1 -^icn 5R1; 

^rCt 1 ^wi{^ 5)i3rj 'Bit?'® ^f?c^ 'Biw^wai 

^*rl (elastic limit) ^C^i | f^f^5 I 

[ Hooke’s law ] 

m] «T(-t ^?ii ^ I 

^31 1 

ftstt^ atc^CJ %51 Plf 5|5tt^^tft 

^?{nica c^^l 



modulus of elasticity } 

I 

'^*ttW ( Young’s modulus ) : L « A «2f’5r.Bgwf^f“[l 
W 'e^;^ f911^^1 fjfC5T ^jfw ^f^5]t*i I '®'f^i 

%;{'e 

w 

%f___A _Wiir . n 

/ ” A ; 

L 

«fTf%i:5T vat ^<f-va^ ’Xi;! 

va^fS 1 vat i 

V6 «(1ffs CT'S^I 

^ttc^ ntc?? I 

I c^ <li!Tc<?i ^'f'l^ ^r?ic^ 3?tc^ ^t5l ^tav 

iSFl^ ^tfS 9!S^!1^?1 I va^fs^tc^? 

(fscii A ) ;^C5 va^fS c^ifi s va^i ^lc5 va?pf5 
F f ?itC5?l 'mm I {tscai B ) va^f^ 

V va^^ va^fS <lt^1 f ^Tc=i1 'mzw i b 
^T?I ( experimental wire). va?;^ 

^T«f1 B ^T^fS '^Kn I vat 

'ei?fliC=!F fil1^1%? (Dead load) 1 vat 
B (l) cm ^f^ii ^jf’T' 

(d) ^ -n® mi siffi I ^ c^zm ’tt^' 

I vtl^t?! m'Q '6^;^ I t^^c^ B. 

^i^fg «2i>nf?'® 5?i va?[“s I va«i;^ 

'Q «if^?iTi:^?i mm ?51 's ft^?i. 
’ftd^ ^tC?( i 

’ft'QllI ^ I 

p *tt?rr?( M va^'v 

w S'2^tc5f (i) W=M<7^tc^ I 

fii^cB5cw?i d ^tc^i vt c^ai- 

(i) ’(t'Q^I ^it^^ •• 



^«=^t trai s 
t?it '®*ttf 




iltfn f'S^t?! Y-^?I t^<5 

^1 P ’ftS'?! '6^:? Jjtcn '5'^° W'«' 

^fS?tc?3 SI'S^I I ’fl^ e^ r-iil^ ^lT'<^ 

fil4?l ^r?igl Si'Q^l ^9 1 

S P ’ttwfg c?!;? 

^J(1 ( elastic limits ) 'sif^:g;?i 

I ^1«II I 

( Veiification of 
Hooke’s Law ) S 

(ftiTti) ^ 

^S'6 'Sf’SP 
c^^- 

f53J vfi^fB 51^5i 



r631 : ?t3f3 71^1^1 *rJtfl?<t 


I 

S tw^l '8 'OCiiSl ^4 (71. f4. <Sf’?t5^5Tf^fi|^ 

vs^fB 4 f%c^tat5i '8^^ ^^ttc®i ^t^t<i cltf^r *6 fijfiifsi^t^i ^ ^ i- 

'sifs^^Sf wn^ nf^w ^81 c^T. f^* c^c^'Q ^|c®f' 

. 4x1000x981x3x100 

trs «'!t^==-— 


00981X 06 
= 2 X 10^2 CJf. fsT. 


^I^®1 ^ 

[ Friction ] 

C?1C^?[ C^W ‘il# Bt8[1 

f^^C% ^T«f1 I f^a^51 '« C3iC^?f ^C5| C^ ^tc^ 

I v£it 1 Xt1c*f?l a '^zm ^ 

(sliding friction) I «lf 

’ff^srfcn'< I ^1 w ^fB?i >^t9i?[ 

nf^5it<i >0 ^ ^ I m\’ 





^^51 ^n?I >5^15 ^9f- 

-arat^ ^1^1 'Q ^csi?i 

SI^'SlC?! 1W^IT^9| ^s^fg jp?f^ 1 mm 

fil^«f ^^«| '^«ttW (coefficient of sliding friction) i 

<ifl^i ^T?ii a ^?^tu am '®®fm 

'-( coefficient of sliding friction ) ^It3i1 '®^ ^?IT5l 

’a^‘1 'Q®fW ( coefficient of limiting friction ) 'btc^'s^I I 

AB v£i5ff5 

^«r?i m 

_ F ^^ac’sm 

"~:i T^— _ 5i%ct?c51 

^ ??T?I ^T?1 ^5!- 

aciim I 

^ ^^9 ^3i 

'<^9 

foaj; Ti^n «tf^?iri R fijcim 

I m^m ^zm ^* 1 ? fap^t^,®! 

?c5i?i nr93rf*i=w^=R. 

p 

^?tac9TC^? f 5C5i'!$t5i ^yc^f, 

f^ji®f ^*11^=?== ---^=-^- 1 

R mg g 

^*ff???[«l S v£)<ff5 3 fii^t?i af^ at**irsi^ >i^f5 

^C51 5it^1 ^f^9l 5 fsifet?! I 

'Sitn^'l ^tfst, v^ = u^+2fs. 

oQC’s?':® V ('^^c^^)=o, u (aNf^^ ot)= 3 f5j^t9 af^ 
C’lC’^'Q=300 c^i. f^l. af^ C^C^'O, s =( ) = 5 = 

= 500 c^. f^, 

C9C?^ ^tMt? ^51 ^1^^ (-/■) 

02 = 3002-2./.500 

■ ‘ loOo"" 

;. -©nf? ==-==-Ji = ‘092 (at?!) 

g yoi 



5^^9! ??tc9T 

c^ ^f%c^ ^ 

^ I c^tJ^'s c^t^Wii ^*t?r 
»i)^fB ^’f!^ (^t^?i) 5f%i:^ <»{tt%C5r a ^1c®f5 

•??! ^«1 ( rolling friction ) ^C^I I ^?^51t?f 

f5(f®s ^tca ^^c«i 

( bearing ) i 

^*vC*t9 ^^*1 5t3l ^51 f^?ltf^'s ( ball bearing ) ySi^s ^ 

^U»r?r $15T aj^r cut^lt^ f^lltf3*N ( roller bearing ) 

^ I 

’tfIsitM 5t>f ^?it5 ^^*1^51 f^fsa ’c[^c»r 

^^*15tn ^Tm 1 


C5ft»RS S ^t5!^1 C^t^ ■FTtl m 

^fRf^i % fm^?n orm 2f^ ^ I 

CWt^C^ (amplitude ) i** (?Ftl*f?l 

cwt^c^ij f^t^, c^ft^^fnc'air 's?, 

■^’flvfTsl ^1 ^1 ; 3lt^ 

■OfT^^^t^T I v£i^^ CWt^?F 9ita1 

^^51 VS s ^1 

^SISIC^IT^ C^ 3^, 

STt^C^ I ^5T4tC?(tC^?r 

^C5TI 

=^5it?j sfwj '« 

^«l t C^ii« Wi:®!?! fel m'm 

c^ ^c«r? ^*1 ^ I 

1 c-sTt^rf^ ^f5 ^?i ^*ni 

5%^ «rtf^c5i c^ ^ ^911 

'sjt^ '^z^ CTO ^^*r5fi^^ ^ ^*1 ^cw m ^ \ 

^C3( ’3l1‘l 5t>l W® C^’lf^:? «rff^ “^4 ^^35^ 1 

II—«, 







1 . What is a simple pendulum ? Define the following 
terms and explain them with diagrams : length of a pendulumr 
time period and amplitude, 

2 . Slate the laws of simple pendulum. Write down the 
equation which express them. 

3 . What do you understand by ^elasticity' ? Explain 
with reasons which onet rubber or iron^ is more elastic. 

4 . Define : Sires'!, Strain and Yoimg's modulus. State 
Eooke's law. Explain what you mean by elastic limit. 

5 . What do you understand by sliding friction and roll¬ 
ing friction ? In which type of friction is lesser frictional 
force developed ? How is the friction reduced in machines ? 

6 . A wire of length 110 c.m arid diameter 2 m.m.is 
stretched by a weight of 4 kilograms. If the elongation pro¬ 
duced is 2 m.m., find the Young's modulus of the material 
of the wire. 


[ 6‘86 X 10® c^. ]. 



’fsjf 3r<iTnr 


5i*T« 

[ Pressure and Thrust of liquids ] 




f5C3iii fij'Jtsf ini'll c*tte?l^?it 

?rtf^c9r '®r?j <if?'5iTc*i i 

5fC^1 ^ «t iJT R 

C^*ll I 

^9|1 ?IT?I, 

c^m 

*lf^s(tC*l C«ftf^ I 
^t?1 ^Vs] 

^twt?i ^n?r sm 



^►s?*s fra I ^?r9 ^ ?t%i 


'®i^’?tw tw?if 

^T?1 4f<R ^3( I 

5tf;*t?j 5f?ii ^t?iTC5: 


^^wi s c^T5f'3 < 2 ff% <si^^ c^ m 

fei TOf ^ ^c^?f m ( Pressure ) ^^91 1 



0 


^1^,a c>f. R 
C**l‘3I^^r^f*t^ UQ^fg 
w 3trcsf^ '«^;t smtCJil I 

stc^f^r 

c>#f^kniir 

w 

— 'Q^^ I 

a 

f^. vii>i. v£i*fC^ 

*tf^T*l 6 vfi^*v 'Snai P ♦(t^^^ 
^C9f 5Km ^5lt*!=<2(f^ 


Coif'S ^C»Rl 

^5tTC^ ^rs ( Thrust) I 

^c«ni ^t^“W >2}t^-4^ 'e^^ p nine's? >8??^ I 





^8 


‘flppfs f^f^'Qt^ ^1 C5t« I C5t«f8 ^C»T 

cjf^n ?rtc^ «icw 1m- 

f^% ’0?5f«(i?it?j c^^r 

I ^C9i 

c^’t 

^5 fe^ ^csufs^ 

'aftW C^^> 

^"STI 

*rf? 

«»5R ffe? S ’t^s^til Jrfl^ i>|j^ I f^afvfctJt 3^^ 

nm ?fi <tKctfc«t c^ nf^sjt*! 5t*f 

^srfc^ ^ ^ 1 

ft€t^ ♦t^'SFl 2 ♦tf<5TC*rsr «lttvl (Lateral pressure) ^5i| 

?I«^1 ^ I iJt%l 

«rr? ®fC5i ^ 

7f^) ^ I 

f5ff^'8t^f5« 'SfJfsjt;? 

^51 ?ff^ 

^t>p(t^ f^f^'S-nifS «2(Tf%R I 

f^RlI ‘i)^- 

®f5i5rt5i Rf^'«sr3f6 I 

^€tfl *tftvl S fkis^ Jic^l ^tTfe^RJ i£l^f& flfCSRT 

a, bfC,d'ee 'ij^ ?f%1 Jflp ^ ?pf^?lt 9f^ I 

^tfs ^C9I 4|C^^ W^ 

f^ a f^c^ fkc^, e f^*5C^ 5^C5^ 















^^9! m ^ 

C fHra nv. 'XW 5^ Pi’?c'® *•' 

1 ^f^t* CW’TI 

5t^ 

f3p¥l 1 

'=rt3'9 

»il^f5 WtJ^I I a. ^>, C 

41^ -SJC^^fS 

«rt?l 

15^'5C^ 1 c^ fwC^F 
mm^VL^^ f3Ri, «fr?t« 

fim^ cf^ 

1 ^ti:® 

♦ft^ ^^5Rt 

C5p\S5tOTf fiRTl I 

c^lt^l C5tiS'« I 

t? ?t9I^1 CFtC«^ 

^ I ^ 9|t^t^^1 =^'®t 



ffes; *ltrara <ltnra 9i^<5tc^ 
stents &?r) 




'^^r. fw: cTt=rs '9 f^ii5tc»ni ji’psi 

tN1 I ^Wi fsiars ^1 Fl4R< C5tc$^ 

^ ?(^ ^^t15 'nil ^ 'itc?^ 

( Jar ) TO CT'S^Tl l '^I’R ltf^?1 fro C*f<rt 





























=rl I ®cn?i ^ otcis^ 

^ ^051 'W to to C5tt«5 f%^ 

C5tc«^ f^Ri?r ws\ ^t%?i?r ^fc^Rf m wc»i 

Ft^fS *f%f( ^ I ^ Ft^il ^ 

Ft^f^?( f^Btn I ^ ^tt^c^, «fc®ra '«^ 

’lf35ft«f'Q I CFtCiSif '« 

«fC5l? 5T?Ff^? ^’fil ^C9R1 '« ^s^fs? 

v<|:qt f^zm ^tCHil ^ to ’ff^l I C’^^l 

m (?i c^i5»'s m9{ ^«6i 's 

*r*iTi»» 

«ftfjtc^ ^tc5i f^im wtz^ I nlWt’Ttc? 

m I ^tCF^l ^T^l 

??to ^3T 'Stc^’n ^■\ <Ttl? I 

Tfc^w^ 



'aa^ fiai: 's^csra 5t*t ^tf*Wn ^ 

<srf« ^TCF^r ^ ?ii i W5^ 

ifl^ 1^*9 ’(Hif C^ C^T^'Q 5Tf«5{ ^91 «tc^ ^9|f5c^ 

I JIC5!^ 4^f5 C^ 5T?9[sr «|tC^ I 

^rartfe ^u^^'Hnrar ^jsittf® s fifi 

Ft*r f^c9i cw«n ^^c?r ^u fifc^ ^fe[!j fwc^ »!f^?ri 

I csfti:^ FT’f cw«?i *ftff5 ^ ^tcJ(C9i^ fwi:5? 

»«?•' 9lf^ ^ I ^C5^9J, ^ 

^CF5 iTC9f3 3ir«g ; *|^ Ft^f %9T ok 

it?i ^ dr^iTl cm \ c^csnr 

^ Tjtc’f?! TOf ^1 n\r^ I 
^nfB wl ^rte® *ffRr: 

♦jftvl: ‘U^fB *r(ar sfei -^9 3i:«o ^pt^fB 

^ to to '5^1^51 cir8?i I ▼tw’rfB i^F jRtcar 



fwc^ >if^5l ^ I ’fwtc^^ 3n:«i|j 

^t?:^— i]^ ^«Uf5^ ^ >i}^f5 sisit*! 

m I 





{Mif{Trri|iMT|iiM|irif|firi|rTM|irrT|iiii|nii|iitv|rrir^ 


CT c^'e 

W53[»lf5t5F 
'6 

( '5«^"s fe ?|<?tt3FC51 1 

>8 2 ) 

‘5l€t?J^t?I I '£ 1 ’^-^ 
^t^I, 

i f-*! ^’fil FH 'i5^N 

1^gFT<^ fapfi i c^ti^'e '®^5[ 

'S Ft^ >!5ItJ^—il^ I 

tptC5^5if5c^« 3 >8 4 'SR^CJ^iJ ?IR ^t^l ^^TC® 

^'?tCiR’ 

<«iK^ I *}f5^l {'®f’ff'*' ^f\iff 

«nc^ ) I 

’51<J’^'(C^ ?l1^?ItCf I <2RtR^ ®5il5| ^C*n 

^*«W, fi^’sr^m, «i«f^i 

♦fft^l I ^tcF^ f^it^'Qi? 9^®* ^?rrc^^ 

^Ri 'i!^' '«ft?n «rn! ^?1 ^«i i 

f^f^'alC^3 ^C3?I ^PtCil!®lf5c^ C^ C^T^'Q f^fW^ 

^^ ■i ^v ii 1 

3Rt«i cw^ ^t^wf^’^«(*«f5iRr9 ^n^i 

(R% to? >!f?^1 f^TfC^ I f^l ’®rf31^1 C*ff^tf^ 

^tt^l ^^*1 '21’^^ '®IC*(’f1 3[^C®f? 

isr’5ic*ni c^ i 2Wf^ v£i^ 



: c>^R« ^?pi? 



\r\r 

c^} ^^»|5 

W ^’5*itc?r ?fti ♦rts 

*tfhFt1sf^ *(irtc<^ M’f »l^(?l 

^ft^n c^m: 

1. W<?l Ft*f ^'$'3lt5( I 

2. a <1tC3R ^sr *ft(T<»f «(tc^, 5T^3(?t CJf^^TC^ 

^C3 I- 

3. c^t^'e ^ Btn, f^stn, ’rKst’t 2t^t^ c^ c^tJR'e- 

f^C^? Ft<1 5!sits? 

4. <lJrti:<^ trtn 5#5 ’Tt^ I 

5. 'g5^i»i Ftn ^ nt^i I 

'O <=1tCv2S^ 

«i<m ♦ift^is «(jt«ii«-«ii^ ♦iftwt (Mason’s Experi¬ 
ment) : sT’t ’ftt3i^ m 

^?[ ^C?I—vq^ vq^ ’tfN# 

I X, Y, Z '« R Infill -STWe^? Btf^fS ^^^95 C^ 
#tC5?l ’f|I5 1 «SJC^J!:^?| ^5? fill^ >15|tJR I* 

C cv^ 55i'W<'S Vila's c?f^f5^ 

l^c^F ?pf??(i of^^ii m I c?t^f5 'ii^fS 

(Lever ) ^K^t vq^^ 'STl^^ (Fulcrum ) F-vq^? 

^*ni ntc^ I 

wi P ir^iiwi '«riiw I 

Bt^t^l oq^f& ntai 

R-c^ c?fc^?i 

«(fwi ?it^i ^5f I *rrc3i 

^ irffi!c?i c?tds? Bt*r 

*(f^^ I 

Bt’f'6 

1 ♦tm ilMI 

'SW^lt vq^ «mi*l 

^1%^ ^91 «fm 

4!fl(.N8t^ I <?R C»f<f1 Ctlfe Ft*t »(1’il®l 



'«*5^t fwi : 3J]t»H-qi 


♦ •ql *tt3fQl5!W Pasoirs Vases ^ | 






Ft’f« 


\t9> 


^ 1 5tn ?‘€gH m c?^^f5 ^C5 5itf^?t ?he¥t?( fwl 
^91 ft?! 1 *1^ 

«(t?[*i <ltcf c^rt^c^ ^C5f? fT^l 

^ft»! I 

R ’Itaif® X, Y, Z 

ft^T I c«f«n ^55^1 

^cR c?r^ »ft^*! i 

’ftcai Mm ft^, 

«fiif^5T*f f^?t C^t^5I C?f6f5^ ^^'«- 

«rt?[*i ^51 ’>'5^ ftc^cw I ^W5l?r 

; '^c®?r "ert^Tc?!^ »11 

'ilt tft? Wl^ s?J (Hydrostatic- 

^ '■ *N 

Paradox) f? I 


firft^ S ta? (U-tube)' 


ST'S?! ft®l I tft? AB ^ 51’-.5 
7^ ^STn CD C^lt^l I BC 

5P0 <5tc‘n s vii^ 
f 1 5 tf^ I 
Ttf^ ^fg 

c^’Ttwr^ 1 



I ffiil ?t^, ab 
cf’f^i 


'3ist*^ fsai: f ci?!? *fCHt^5«^t5iiii 


vil^ S ^91 cw« 9 l f t!?T i C«f’r| 9 Ttc^, AB ^V*\ f CD> 



fw! 9wty>%5i^ 

^ic*R ftc^ «f»i 4fftff^ i ^ ^m\ ms^ 














CD 51C9R1 ^C5?I c^^, 5tn'« 

I f^9r 5tc^^ 5tc»i^ 

I C^ W 

^«? ^«F ^C^l ^tf^?11 4f^T^'Q 

1 

'siT=?tc?i5 ¥C?i^f6 v£i^f5 

’Tt^tc^r "Sftcf I C[ TJtf^CSl cw^ 

5f?if53 ^'’M ®5r ^t:a[ ^{^1 'sc^ 

f^?n I 

C»f?n ’Itcai ^WT’^ 

^?IC5T?I 5lCsrfe5*lt5T?1 ^1 >l^-C5[C«sf-Si^«f^1 ^C®! I 

■*r?c^ afST ^ I ^ 

«fC5r ®5T c^t^n ^?( I (Titfel c^^^ ntk’T?! ( main pipe ) ^1 
■»r^ >I5J^ ^Jt^5 7\^ 5i;^ «fttC5F 1 ai^ 

’iT^n f^^1 c»i? I 

>1^11 §ITC^?r C5^ 

Tff^5 

wtc?« ®5{ I '5f^« ^m*t 

’fJitsi ^55^5 m ^d =111 

C'<^t=l'8 5tc^ nf^*! 
^^1 ?iT^, ’ftifB^i ^c«rc*f A 
^fiRt*! I 

A ^*5C¥ c^m ^%l '«^f5 *t%t«l 
^ar ^f?n:5f ^ ^5i<j a 

f^1 A «IfS! 

FT’f I vi)^ a 

irt'ET^^i ^Tc^ ^l^t? A f^*f?r fiffgs ^ I 
n\zm h c^. f^. 

'«(t?(^J1 = ^^ni ^55^1 X H X 1 = H fj!. t^. 

=HxD >srm 4if^ 

f^. fil.-C^ D m ^*1) I 



A 


'as»«R fN : nf^STtl 





5t*f'® ^ 


'5^*1=g c»f. ^ 

.p=H X D X g I 

1 : «2(f^ f^. f^T.-C^ 1 m 10 

5flci5 f?*5P5 Ft’t ? [ g = 981 c^!. R CW8® 3 

m\m H -10 f^.=1000 CT. f^. 

D=«i1% fji. f>!.-c^ 1 aiR 
Ft’t=1000 X1X 981 (?I. R. 

=981,000 CT. f^r. 

^ft5?i*l 2: ^nm «ff^ Pi. Pi.-c^ 13*6 
76 c»!. h ^ ’fPi’rr*! ^ ? 

H = 76 C»I. %y D = 4lf% Pi. Pl.-C^ 13-6 

m=HXDXg = 

76x13-6x98 C»l. P. f 

= 101,3,962 c’l. Pi. I_ 

P = HD '85^, ‘il^ ^^31 I LrfZ-r^r | 

^z^ cm 1 

^C5? mc’Ri 1 

C^F^si ^'®f?|'®1 H-vfl?I ^'»BI ZZZrZZ: I* Z^^-£Z: |[j 

D, riWJJ: 1 eeW^J ! * 

c^i^i Pi^itcf I z|z;“^^_z ; I 

Hi ^ Ha ^^Tppt^ EfzT^Zy ! zIjf?’" ' 

■C^f5 Plf%s 5n >|5ltJl ^ ■' ~. ~ ~^ '*' 

^ v£i<^^ *i<*Itaf*i:5i Dj '6 s.sTsfR: 

iDg ^1^1 ^ 

HiDig^HaDgg I 

^1^5*1 3 5 34 ’Tt^’f- 

Ff*f ? '^T^CWiJ Pi. P*‘C'® 13*6 ^SJts^ I 

^Z^ 

Dj Pi. Pi.-f'® 13'6 5ii^ 

H3=gi9i^l'S^ ^W®1=34 ^ 

D2 = ^J^?I = Pi. P.-l ^ 

HiDig=H2 Dgg ®S[3l ^^>ltC?, 

Hj X 13-6=34 ^^x 1 

ssSO tpi (artn) 


s.jtsIr: wWPfil 































































[ Transmission of Pressure in Liquids ] 

«Wsr ^fiWjs tTO5?r sic^l <^*11 vii^^fi^ 

V-'" ^t?[ I 

t^^ii m\^ c^i‘f\ m 

^ '' ?[tf?<l I fn5^C^?[ 5Tt?tC¥ 

M cw'Qii mm ?iwj 

IZ >T«PTf%^ ^^51 I 

f^?r S 5ic;i ^11^, ABCD 

' = =^ AB ^°v»( CD ^«^C*t9 

10 m ^^1 Pi ^c’csfl 

X Pa f^^iST?! C^SJTfSI'Q 10 m I 

Po 10 f%c^5n^i ^if^c®! 

8>^vfRj®t5ia Pi 1 f%C^T«5rRl ^1 

5(Ci^ ^fl1 ^IT^, Pi C’*F®^5^=a I 

P2 ^ 

=10a v£i^ f \ 

10 f^c^ii 'sm 

Ot 


a lil^iF^ :zz" izV- 

.■. Pa ^<1?! z£-:^->r 

5tn=Pt Zf-’ "■£"£££: 

41^ is^csf? 5tn I ^Y"= ^15_£ Y-Y.-if - 

v£|^ "£!r£££YY£r>-YlYlYiYY£ 

m Px ^ "*"1 ^ 

’Itin ^ Pa 4(^ ^ 1 

15tC^ *f%H'9 1 

^ nCt^t?i Frn-»i«Pt5R mm CT ^^jf5 

*lJtWt3T^ ’^K ( Pascal’s Law ) ^C»n sfCH Jtfkm' 


8>^fR J stsiil 




CE£.V£i 




























"?3rf5 sn^m : 

»rrc5 5^^ c^v^'s ^?c«r ^rc^it-sr ^pfirw c^ 

3ra ^Wtaf Fr<»t 

s»pf® ♦tra® ^291 cW'Sitcera fen toi i 

^c^?pf6 =1^ 'e vi)5^^ ^t^ai5 3ji<g m ^1 

^ CTO« ^5! ^'6111 1 fk« V v£l^f5 c’ttsit^t? 

.Pi* P2*’"'^ ii»(jf^^ T^^ I mi f5|^- 

c^ ^cm 5i*(Tf^ ^^ ^1 ^ c^« ^ 

^tfl?! ’fTc^ ^u 5n:5( ^ csR^F^i <*1, 02**' I 

vfl’R Pi Fi fiiafr ^5tC^ ■^sjT*! Pft 

itciit’t a«n ^ini .. 

^srtf^fc^ I Pi 

€i^ m /r^~_'~^ 

>fsptf^^ I c^ci^ 's f~~ - A 

<Tr:3l? C^ C^tJl'Q =^tC5( 

*(tc^ ^5fi ^Ttc^ • y— — — y 

-pfTc?, ntC5 '®rf^^ c^w — —y 

^tR m 4Jc?it^ ^f^csf ';sT?i ::=^ 

sitwr ^3j I 3 ^^. 

^tf^ ^1 'STTf^C^C^, fwc^ ^ «(RIH ^f^?[1 

Fg, Fj,.^ cTf^ri m, 


“1 —.**3 _' 


J -nr p 

Pi fif^ f^c^T'e jfs(- 

I 

^C*nJ '®Rf^ ff% ( Multiplication of force ) • 

*(fl«ptf5 cw^l ♦fjtwrc^ra Corn'S 

vfl^ncn ^f^sr ^t^i wc*! 
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’fla I ^C^ m « CSIT&t ^'Tfapcsi Ft >8- 

F,. ^C9I?r pff p ^^CST Fi=smXJT^ 

= P X a vil^^ Fg=5T<1 X c?it^| C’f 1^91 = P X 10a ^£i^^ I 

^ = *-^=10 i -SI**, Fj=10Fi 
r r'u 

fiTj^ ^9iC5F ] 0 ^«i ^?ii I 

^ aitut-n 5Ff^9i 
f?i I 'i]^ 

SftJ^I ^t?l, ^f^H\ (Mechanical 

Advantage) 1 ^Tfs?P 

^gf 

C2Pr ^1 ( Bramah ) C^PT 

ca^! ^tsi^F ^afS 'iit^i^Tc^f? fsf^ 

f^fi[^ 3^9tc^ I 5^f5^^>^Tw c«i^'« ^ I 

^^srl ^ ^c® ab ®Tv CD a[Cffi?» 

^t^TC^O ^tes I Pi '6 Ps ^l'«lT3FC5J ^IP 'Q CJJt^ ^ 



•»^f^; 51^5^ cam 
^nc^^caiVi (valve) ^1 

Pl^'OtC? ^d, f^i Va ^ I 




5tn 'e 


zm- 

5t*f %5T. Vt ^ V 9 ABi 

>6 CD-C^ 51*s^ I Pj-^g^ ^V|^ ♦t^ Cf\t Ft*f ^1 

?^1I1 Pa ^C5 ??I I *fTt^^C»l^ ’^a5l?PltC?[' 

5TC’'? ’tf^sit®! *»rtC«F I Pa 

^«5tg csrt^ ^ ^f?5it*i Pi-^^ =?c®r9 

C^% 1 Pa pj, 

20 '®«| j^TSi, 20 '®«| »(t5 I 

Pf fH^C5^?l GK c^t^t? 1 

c^t^'® ^5it? '6 

w Ptc’f fn^ I 

S ^fw Pi « P, fn^C5|<I ^<«(ta?i:5i a^b 'il^?v 

St^f P ^ ; '^t^l ^5(1 = 

= f 2 ^P* ^b 
Fi Pa a 

(vg^ 3Ft^C5Iil [ H ] ^11^^ ?ni1 ^ig |) 

^^Jlt?r S 5tn 1^51 'si'Ol^cs^ C5t^ ^^Iv. 

51^1^1f^?l *t^ t^nfw csp\ ^ 

^nHT® 

[ Hydraulic Garage Lift ] 

c5n^?i ’ttf?? 4^15 I 

« C<SfC>!^l Jjc^l I GK 

c^U'^ ^f^>ic^ ^T’f j?- 

H 31I^T?*1 ^11^^ ^5! «fCllT5l 

^’fC?! ntC?l 1 

^ ( Force ) S ^?1 ^1 

'Sicirf^^ ^ I 

( Pressure ): <2(1% C^ 

5t*f ?C9T I 

’Slt^ ( Thrust) 5 C^t^'Q ^<11? 2i^ C?f^ ^ 

I 

^5?rc»RrFWs ’f^ft^f c^ n\m ^tcara 

»i^c?r -5tn -sre^T^ i ^ 

2t^ ^ I ^?C9!? ^iFKrsr a c^T=^« 





1S>h 

sff '6 >if?^ I 

■5H *fTC3nr i *(t® 

C?Ft^>e ^W\ ^ *ftC3i 

^t?i •ii^v ^^91 *rtcait li)^ m ^ i 

H « D C^R'S ^?5fgc^?l 5t<1 

=s«ff^ HD ^C?I^ '«af5(, ^1 HD^ / I 

^ ( Pascal’s Law ) S c^'e ^ 

'STsC^f m «2fc^!N =Ff9C?f n^ai ^ 

•n^s «i^ Ftc’fii i5tn >1^® <iiuii?i y('N5f?t c*r«nt:5f5 
■W^t^ fapKl 1 


OTl^ 

1. Describe experiments to verify each of the following 
^characteristics of liquid pressure : 

(i) pressure of a liquid increases unth depths 

(ii) pressure of a liquid increases with density, 

(iii) in a given depth, the pressure of a liquid is the 
same in every direction. 

2. Explain the statement — A liquid finds its ow7i level' 
Mow is water supplied in a town ? 

3. Describe an experiment to show that the pressure 
lender a liquid depends not upon the shape of the vessel or the 
■quantity of liquid, hut only upon the depth of the liquid. 

4. What do you mean by the pressure at a point in a 
.liquid? Obtain the relation P=hdg, where F=^pressure 

■ at a depth h of a liquid of density d units. 

5. Density of glycerine being 1'27 gmjc’C., what will be 
> the pressure under a glycerine column of height 250 c.rn. ? 

6. Densities of alcohol and concentrated sulphuric acid 

■ are 0'792 grnjc.c. and T34 gm\c.c. respectively* At what 
depth will an acid column exert the same pressure as ex&rted 

■ by alcohol at a depth of one metre ? 

7. If density of mercury is 13 6 gm\c.c. what height of 
■water column will exert the same pressw'e as 30 inches high 
mercury column ? 
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8. Density of saturated copper sulphate aolution is r2 
^mjc.c. What will be the pressure at the bottom of a jar U5 
c-m, high and full of this solution ? What again will he 
the thrust upon the bottom^ the inner cross-section of the jar 
•being 10 sq, c.nu ? 

9. State Pascal’s law. Explain the Principle of mulii- 
plicatiofi of force ivllh a diagram. 

10. Describe with a diagram the Hydraulic Press and 
explain how it works. What do you mean by the mechanical 
advantage ? What is the mechanical advantage of a 
hydraulic press ? 

11. What will be the mechanical advantage of a hydraulic 

pres.Si the diameters of irhose barrels are S' 5 c.m- and 14 c.m, 
respectively ? ( Neglect mech. advantage of the lever ). 

12. The two limbs of a U-tuhe have diameters 7 r.m- and 
21 c.ni. respectively and are fitted with pistons. What force 
must be applied upon the narrower piston in order to support 
a weight of 2 tons upon the wider one ? 


II II 
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[ Buoyancy and Archimedes' Principle ] 




Mf?l?l1 

I 

'^SttC’f^ CTO'S 

7^,^U I v£i»|R ^Z^ ¥?1 f^fn^ 

5r:^T t5 

^VttC<?I Bt’f P 



8«:c^ f^ai; <TtC^il ^->1^ 
fa(g 'Q ^ii?!"’5T^ 



C’SfU^^ a 
^T?1 ^I'C^ ntC^<{ 

PXa I 

vii^^ 5fC5? ^?l ^I1^ 3^C«(J 

^^t?i 

^ ^ ^ ^ tol I fIfnfS? 

^cwt «% I 

^^?it*N ^««'5tc^?[ nf^^it*! 

( Upward Thrust ) f^?l1 I S^^«1 

( buoyancy ) I 


5T<^1; m^ TOtC«(f C^«fS ^3^ 

^5ft< C^ ^s«'«lt^ ?r^3t. 


( Buoyancy ) I 




















^ { Principle of Archimedes ) S 

(.^ 

’ifasil'l ^ITIII ta C5f 651 5^51: 

^f?C®!. ^ Sfl =3fsi?l1 511:515?l I 5t^SJt^ 

vS^f^STf »(f%5lt«l 
5l5rf5l 1 

^tftf^f^C51ir «45lt«l I ( '8 ^t^! C5tc«? >it?tc^ii): 

vri^f5 C5F$ ^ ^r’il r.5tS ^6^1 5^5| i ^^1^1 vfisisi «TC?I 




C^ C^tsfS ^1^1 C^tCS^ 

CSF^fB ?tf^1 C5t€ 

4^16 ^t^C5l^tf5c^ 

5t*rtt?(1 ’l*l'®t '®Ft5l1 I 
fti?t?f5 vll?|i^«tn 

C5tsf5 

’5:ca!?i ^1 I 

5(1 '^l^N ^151 fw^^ C^t^l i 

C?t« 'QWiF 5T^ I ^t’ll c^c$ 

to m^ I c^!^ C5t« 

1 CJt^i c^ ^W‘ 

^1*11 C^tC^fe '3'^^1 ^^t*1 I CStCil 

to^ cFfc^s^ 'Si’t^tf?^ mm i 



1 •» 

^?t?I '9^^ 5!>l I tClt ^tfffsif^C*!?! I 

^ ^t?«i % C^lT^I '<1 ^.’<^ 

’^■«^t?^1 ^IlH, ^^<11 fi'S^f^'S 

I >1*^4 ^tlt'9 c^ 

^jl m I f#'"^ ^C5f 

n‘T‘ji‘1 ^^‘>iTf^^ ?Fr/^, m'i{ ^ick 1^^!^ 'es:^^ 

«ti>f C^Sf ? ?(tK, f^Fi 

f'l^T^si ^ «tcj=( I '4^1^ 

c^t?t? 'siw^ c^“lt 

n.^:?! I 'S^w?) W 5 ? ^^<1 

^^ftc?i?i ^r^ ■s’fPi^il vz'^ I ^T^t^'S f^^ic^i 

»fc>( i ^i?Tc^9 c->n?i ^)if Ufkii ^tc?, ^t’^i i 

«ff^-jl '<fff%c^ ^?i 

^T^l ’ffcg I ^tm ^1C^ I 

*rT^?r : "SII31:^1 ^r.ci f.ir^^^ ^r?[C^ 

'®i5;3=[tc^ c*f:^< 3 ;t?! i 5^Ni 3^3}^ c«Ti^ 

?frf»fC® '$ft3I?1 ^5! '®r’{>^Tf^^ '®T^t?I '(i^^ 'Slt^ltc’f^ 

^f^1 3}t»^C3^5 •>\l^ I 3Jt'<1 ^nC5j ?ltr^C5{ >?TJ| C<in 1 

c>l|5»^ ^5f2f^J» BT?ii^1 ^f?TI1 3ItvftC^ ^llRc'® I 

c*f€^ii i m] ^c^i’ftf'vg c# 

C*f^C^ '^5^1^51 sfT^I ^TC?I ( ^Tt 

f»tr^C^ ^^\ 1 

^t^ltil ^31^ ^l-sfl %9f C'f’fl 3rf?C^ 

^Tr>J?1 <«ItC^ I ^^\^ C^T^T^ 

^C<<J f^Slf^-® I C^lf] <e 5}*(J^ 3(t9I f^fil?1 

1?^ 'e^^, C^'tsFI '2(tc^ I 

^\^ 3(^ c<t^t ’^ttf^^'ni m ^^3iT?i*f^ 

<2fr.^t^3l C^i^^t'S ^ ^f^3jt<l ^C5| f3i3}fi^^ I 

=a;ptc§^^ 

[ Cartesian diver ] 

f^f^'«t9 ^C5K ’1tC3i^ mu 5^51 

I 3{cs(j »j^c;a[ faf^^ v<)3^^ ^fll 



^3[ i * i, 

I ^fif% 5f1?I C’lt^ I 

5(C5i^ 5(^ I ^(.m 'ItC-f I f%^i:w 

fifTTi wA^ '®(V‘'t ^•vC’n ! 

?lNt^ filfsi'QtCil?! 

^!f551 ^Tf<l1 I 

6tn fff'c^ ®c^?i 

’tf??:^ viiTv c*it 5f'i mm i 

“i^cm 5i!(]f?^ ©cri^ vfiTx ^^ii'8 cJit 
BT’f I bK’f^ f3p5f? ^C51 

I ^ 'Sfc'^’n ^?it^ 

<j[^5lf5 ^?| ^C5^ 

st’f >i^i^i >2fr^^ ^T% ^ ^t^c? 

vflTv «t1^^1 ^flc^ 1 

5i^TC3ij n^t?[ 95:51 m ^ 

Ftc’i^ <a^5if5c^ 

5f:«<T ■®f9C'® (.m 

[ Submarine ] 

5!T^:5jfgi;^^ ^1 ®:515 5 [c>it ^^Mt5!l ^i 

^T^«TC9?I ^Cff!9 5[Ct(j ^5T^f%9f I 

P 


8»5^^ : 5it^t5(f3S5 

( Ballast tank ) I ’It^TC^ij ^mfws ^ mm 

«2t:^»f ^f^5i f^c^T i 









^ «tft ??1 

<^1^ ^C5 s^rf^c'® «ftc^ I ^it^it^ ^jtc^ srifVc?! 

ISC^T I 

[ ^Tf%fsff^c>i?( J 

at^r?! «l«tf^ % vfi^f& csi^tf?' f^r^'Qtc^ f^'I nf^sit*! 

40_ 40— I 

_| _| 3{t;j(r c^%i\ 

se—I 30—I I ^^1 f^f^'StC?^ 

-i ^ E= 

=_"_“_-^rT|. 1-^r-^T^ Jf^?! ^f?[C^ f^5p 

Efi3.3_5.74i f>irsi'QtC!f 5 

^-~£-yr : ':M ^•IC^ ^^1 ?5t^i:^ I 

„ ft, . (.m 

«••{? f!ii?: 5fc^ is^t^l ^li'A'H *rf^i v. ,- < r^ r'. 

i^fc^ nt 3 


— - - - 10 - 


i .'t--- 2 a: 


— ifii^ 


•=« fraj: 5fc^ ^5rf?f3^ srf^l 


t ^:5f ritt C=?C5Iil 

*fT^=ll fjT. R 
nt^=20 f^. fj). 

^^51=20 f>i, f^. -11 W f^. 

=9 r^. f^. 

«fc^'-r ^1 ^ 1 % ^t^i vfi^ «i«tt^ 5^?ii 



<i^*^ f5ti»; f^v\ ^’ll 

^rf^ I f6C3l9 gitii >4^ fyff^'Qt? I t^'f?i 


















ic O 


v£i^ **11^^ I <52f^C3T <ttaif5i:^ v£i^*fSTi:^ Ft^ti 

Tjt^l f\'^ ^^fi> ^Pi] 

•^|gl 1 ’ft'il^fB >it^5(tC^ ntC3Ri 

f^f^'QtC^ I;T%1 '^\W^^ nt'e^il I 

*»1 s ^t^, c^rf^ «t^f^ c^ 

^?l ^C’f'spl 4l«n^ 

^ '<1^ JR11 c’^m ^51 m »t'?^ 




c^!i*^ f?n i sicq ’rt^l 

( Sinker) f^>ltc^ *ltc<l I mc^ 

?^f5 ’^it^i ^tR?l 4^^csf sfc^r cw«?ii 5^511 

^®f>ltR!^ ®C^?I ^€|?I1 5^^ I t^‘1 '« 

I 

'8lt^^^ ^t?l'®5|; ’tt^lil I 

[ wi^ ig^tll^ c^< 

.(;?( jfjp?! ^Cffj ;^?[^9 

*T*ft4 ^ 

Wt^ts ^^1 

^^51 I ^T^t?[ ^C5 

(beaker) 

^ill I • 

■•^f^ wi «5tt5l ^ 

nt«(c?!<r m^ ftcn^ ’^f5*ft*'.=4t’iiif5^ 

=wi - wa 41*1 

















i«8 

1 1 

(Wi-W2)1%. R 

fir<?r 

c^ms c^U's f^i<?r 

^f?C^ ?IC91 ^?t?I 'sitS^-J^ silfrc^ I '«? 

'f^tus I <ss*fi^1 

I 

( Buoyancy ) S C^ts^'Q 

CT CTt^ ^s«%t‘n ( ) >21^ ^?[ ?f^^'l 

1 

^a (Principle of Archimedes ) 5 c^l^'S 

«s^ ?f^^l 

1. ir/ia# IS buoyancy ? State the Principle of Archimedes- 
and describe an experiment to ver ify it. 

2. Why does a body float or sink in water An iron 
pan floats but a small lump of iron sinks. Explain why. 
Quadrupeds need not learn swimming hut men need—why ? 

3. Describe a Cartesian Diver and explahi its priticiple. 
Shou' how this principle has been applied in a Submarine. 





[ Specific Gravity ] 

mfii, c^it^l I ^t^?1 

5!5?IT5^ r.3\1^ I c^l^l 

^C<T fwt:^ C«i«Jl C^t^l I 

cm^K^ ’ll 1 c^tiii'8 

?1 m (^tit) "^^1 1 

^1 I 'SI^K 

(Standard substance )> 

^ff^’ll ^5t?i ’t*ftt<^ ^511^ I 

Ws.m\ t ^^\^ vfl^t& <2tt«ltf«l^ nw^'<^ 

« '3^5[ *>f!Ttc<?i mi^* 4(t3}tr®f¥ nt?t< m I' 

'nn^’i ’fJrtd? c^cai f^f^l 5^1 ^ «iT5itf*f^ 

^^1 ^11^1 • 

= ^tC^ST nvrK ^^ 

v£l^^ c2^wf«f^ 

'aKftC^f^^ f^«f% 

C^Ti\ S f^<?I ^ w 

^iffn I 

4(*ffc|^ ^<{\ tlT^C^ ^TC^ t (2{*ft^ ^’Tfc^ 

^tc^flfs^ I 

^cT Wfr=# V3^7 til'll 

WC*T 'Sf^r ®ttt 2 

^511^1 'S^^ ^?n I ^T?I’lit ^t^tctix 

CWI^ ’tl^^ cif'S^i] I 05^ 

'6^5? I Wi >SJt5{ vil^*N 

a?5is(tl Wg -aisf I 

* «tf4® (PI. S[51 I 








=??. fraj: 


4 39( fBsi; 


Sfji 'S^'5 t^'t^ 


'srtC'^f^^ '<9?^ = 


Wi — w< 


-- i " -s 

af^^J : (wi - Wg) 5Jt5l (wi - Wa) fn. f^. I 

’ifl'spi f^' I 

_ ^?Fl? Wi 

’Slil^= --- - - - 

I'fl? (Wi -Wo) 1^. m. 


=—— 5it5i/rji. f^. 

Wi — Wj 

5^?1 C^tsi I W-'® 

1 ^£in^ m (^1?1 

?[t? 5!?r® I 









^551 sfti ?r«I1^5l S^ICini 8,85) I 
^t 5 n<I « fiW5! ^5r 5CSf ^,f55| <!,)5)5 ^J, 551^5) 



w<] 5it^, c^5f wj <m^ 

'S ^C5f ^t?l1 'Q9f5[ = W2 'Stt^T 

e fv|J,^^ ^»TC^ ^C«?t vs^;;i=w8 i 

.*. 3T5f--51t94^ ^C51? 'e^^ = ■^[^ 

5t^ = {wa-W 3) ^tsT i 

13^^= - -- 

W2 — W3 

wm (Sft^ s ^^*1 ?i ^ c^?f c^5ii si€^i 

^^511 ^acflfcsi 5ff%^i i c^ts^'S 

^^1 'SI^T^T, ( CW ) I 

^ill V^.'^ 'em C^C?tf5!R C'®C^ 

^^tapcsi Wi 'S W2 5JT51 I 


^?P'3[ = 


_'e5^_ _ 

'3Tsi-^T?i«5i 'em 


'S^i? ^ em 


=- El — X CSZ^^ «?P^ 

W1-W2 






i*b- 




^tcnf^^ 'Q?P^ f^^ m I c^c5i^ ^1 c^f'e^ii 

f^Ci ’itc? I 


o?lcf “TOT^f^ ^r''Tf^^ '8^P^ 


^vn<lf5 I 45j^{ ^£i^f5 «!'e^1 



«e^•^ ftlf : ^fC^lf^F^ '8!F? Ms 

^[t?1 ^ C^t^rfSc^t ^1 I fsi^i^S^' 

5i«ift^ 

??i ^11 «f’«iC5( 'SI?? ^?1 1 

"esTf^f^^ f^fTiJ ’Tfi^Tt^r vsc^ 's^ 

^?l ^^5( I ■^Z^ ^ 3^1^ Wj, Wa 'ilTv 

W3 I 

‘ii’li?, f^5l^5F ^t^l ^?T? >15?-^1?i^ ) 

TO<?I «^I? = ( Wi - Wa ) ^115? 

^t?1 '5in>I'(f^^ ( »l?f-'5?T?r3^ ) 

m^ = ( Wi -Ws ) «aT5I 
Wi — W3 

3frt25tOT S ’fwtc<w 

fs?<^ I ^ ’fTC^ : 

(1) ’1tMt?i®l ?rt^C^fs|fel^l (Common Hydrometer) 

(2) f??^?f>i;? 35ttc^fs{^H (Nicholson Hydrometer) 


















#TC5^ ^C^? oq^fB (TTffel 

^tC^ I ‘Xl^'^ 

■Ci^tJie cqsfj? c’ltsf^, 

■'0^1 '^m> C^t^Q ^^5| WC^ 

^t^l ^tf^,c^ ^tc^ 1 tfT? >it«(r<*i 

I t^rc^ c^t^« ^^51 

nffi< 

I C^ 'IWK^ 

?l® 5tc^, 

cnt *if^^iTc«i I 

Rsff^s ‘Xl^fB ffN f^^ll I'OO CJfl^l 1 

■^U% "srTCnf^^ 1. ^1^1 

^TC’lf^^ '9?P^f^[’^l ’iw'ld ^^'[^^11 ^i{^ 

C^l ^1^1 CMt^^l I'Ol, V02, lO-'i C£j^r^ 

■m^T^ I 'Xil^cn 

^?1 1 ^ c^i ^P\ 

c’lt wtc-sii! nR»{ 

n*fTC<?J ^TC’ff'Sf?? '®<P^ ^n I ^l^ 

*isf5 1’03 ift'st c^T^^'Q i ^ 

'SlTC’ff^^ 1 '03. 

•m^ ^?ii ^ I 


* 98 - 

•99- 

I'ou- 

roi- 

1 * 02 - 

1 * 03 - 

1 * 01 “ 



«'tsii f5:5 1 ^t‘(t?;‘i 


fk^m^ 

^4in : c vfi^fg 5(1^fsifM^ ^f<11 c^€ ; B 

Tn^IU ^^f5 y\V I B-C^ ?fSlf&?l ^511 ^1 ^?J1 5?5!| ^T?[ I A 

sr^fsii '®cWc^?[ TO, ^51 B-i(^ ^»fc?i?f <£fti:^ 1 d 

C5(T5T5 'Sffff^ c 5T5 csTsf^c*!^ 

^fr5i m^\t ^fli I D-^?( s{Ciij v^m 
C^T51'6 writ C^W 

I ^?fB C^, ^^^1 

'SSIC®! B ^’^ C-«X 1 ^ ^'^^K-n 

‘■^’fc^ Ktf^l ^tf^l ntc?! (**151^ feai) I 







t c^ c^t^'8 

M f^^l 1 ^tsi 1 vii^pfg f^ 1 

^1 ^ISfS ??l I ^sf5^ 

^^?f C^t^'Q ^ ?tf^C 5 T ^ifw ?l 3 f 5 ^ 5 ^ M *!W 

'^tfi '6 ^t?t?i ^nc??- 

^ 5 C^( f?jf %51 ?lt?1 'S^iT 

[ i ] 

<2lC?It^^ S ^?f5 ^ ¥tC5^ 

V<)?f5c^ «fff^ ^?I^ <1tf1< ( f C^iT ) 

^n?f5c^ ^f^i «lt?( I 

'85^ I 

f^f%'Stc^?t 5 i:»jT cW'S^i ^^11 

^tC 3 s ^c:?i ^e 5 ^^^ 

5 t*tt^ ^I^-sp*! 511 ^sfB 



€ S 


^|?I1 ^tf^1!l «ltc^ I 

5f?fi^< 5ii:<(] «rc?rT^% 'Q^r ’(tc^ 

BT’tt^^ll ^^15=1 I 


^z^ ^?I1 : 

^t^c5tf5i^tc?i?( '8^51=w drt^i; *\i^ 

I5r^f%c^ '6^5{ = Wi ; '511*1 ^Ic^tfsifetilC^ 
'®;5i '8 ^^=w 2 5rtst 1 

^^fs, V 1>1. f^. '6^51 = ( W+Wi ) 5JR 

‘ii^’s V R R «fC3i?i 'e«f;i=(w+Wfl) * 

W+W 2 


[ ii ] 

<20t«ftt?I S ^ ^tcsg r>iR'«t5, 'e^R? 
^tc?i ’lifti ^^itf^r 1 









’ItCU ?? ^51 ’?5?P 

C^tC^T I '95?;^ mcai |^<1 m4 

P I '8WJI vi)5(;( ^>8?[1 ntCH 

?tf^C5f ^ 5 ^ fs^ afC5??f I <Tfcai- 

?r%1 'sita'Q '6®:? ST’Itt^II C'St^tJl 3^11 1 t£lt^T9 

;^C5? ♦itcai *tfft«if5 ^11^ ^9 i 

??C«1 ^ttas ^tf^’Ii 5l'9?i1 l ^nc?? 

nTC3i 5T*ft^?1 f5^ I 


^i:s[ ^iil : 

?;tf^C?l «fc?it^^?l «®5( = Wa 51t^, 
'6 ^?(=w3 

'8^;t=(wi - W2 ) m ^t^l ♦iwtc'jf^ 


{wj.-wa) >5tTsf I 

(?pf^5 ’ftftHa) '8^-^ 

^ 'e^;; 

_ ._'^ I “, Wi - Wa 

~(wi-W 2 )-{Wi-W 3 ) W3-W2 

c^t^9| (Speci6c 
Gravity Bottle) 2 f siC^I 

C^t^ ^tC5?l ^T3J ! 

5itift?in^ 25 f>!. R Tl 
TiO {%. Pi. «itc^ I 5t3iif5 

^tcs^ flPt ^1 ( stopper) ?Pi^ 1 

^mic^t^i vii^fS ^ sit^, 

( bore ) I C^t<!i5lf5 W CfW ^^C^l 
^ uttc^ ^nt?i ^?i9i ^n\m sii^ ^tf^ni' 

?t¥l '®ltPl':^ ntCK 1 ^?rt^ ’IT^W (TFt^'Q ^?»1 ^1 ■® ?1 

c^'s nvftc^^ 'sfTcnPFF ^1 ^it^j I 

'®?p^ 2 «2i*3fc3r '©^ c^i'ssifB^f 

i c^t's^ifS '3?|i:?? ^pint- 

'Q^^l I 

^^C51 'S^ ^p!?l1 ) ^5f utill 

I ^1^, 



«>r*it : «rtc*tf^T 
C^5l 







*jW '6^5?= Wi >5ir5T 

■ ” ” =W2 ” 

« - =W3 „ 

.*. '65E^^ = (w 2 - Wi) 51tsi 

.sjqg^ „ „ „ '«'^51 = (w 3 - Wi) iSlTsi 

/. '9??^ =w_2_-_wi_. 

Wg - Wi 

W5f^«r?i s 'sitcnf^ 15 ^^ 

■’!T5lC?ir 'IVftC’fsl 

C^T^ ?S5| SfC?lT®?i^ a 

^W Vc'ir?! ^91 

^31 I ( granular) 

^1^'rc?^ mm ^>1 nffrc^f^ 

f^cfg ^-1^1 ^5 I ^'4tr^ I 

( 2 i«ti^ s (0 mm 's^ '« 

•^«^i 5 ^ I 

(2) .£rf? «(sfn“t ^tf% mm ^fa^il 'e^^ 

(3) m 

(4) mfM '6 ^51 f^^il ^5i*l*f 

5iw : 

>Q^5?=wi 5tf3r 
'6^;^=w 2 5jt5( 

■C^t'551, ^Tf^ « 'e^^ = W3 vSltsf 

mmm 'e^^ = Vf^ ^S{ 

'e ^^=(ws - Wi) ^ i 
J!S[-^t?l^^ 'S^^ = (w4-Wi) I 

= (W3-W2) 3tt5| I 

= {W4 -Wi)-(W3-W2') HtSl I 

_ 

’15r-'S[T?«^ '69?^ 

__W 2 -Wi 





> 3 » 


®c8f c^i^« 

■»lNl I f^l at^Tt5? 4ft?f .^9)C=V 

^^C9j3 ^i?n '®‘i n*ffi:<3 

•9??^ *rT«^1 1 ?|5t?IS 




nffTc^? >eg?r _ 

>151-^05^ 


>151-«lT5^5r -e^ai >ls{-'B;-t^^^ ®cr[<{'6^;^ 


^^6=. w<;<5 -S55__ ._ ^ p , 


1 ; ^^f5 C^T'St^i^ >^3 '63fJ? 20-2 vStsj | i;9| 

•« am '6®5? 5i«iiaf-?:5f 50 4 5it5{ 

44‘(i 5If5l I C^C51?J y 

>i5r-’«n^^a[ '€>^ 5 ? = ( 50*4 - 20*2 ) sttsf 

= 30-2 ifts} 

c^c^il ^^^^ = (44*6 - 20 2) 

—24*4 5i'5f 
24*4 

C^Ci5tr’i:i = 0'80 

aw ^T'S^I : 

'e^s? = 20 «5iTsr, ^5irt< «st;i-50 aitsi, 

C^T'3C»I^ 'e^J{ = 42 3J13(, -6 ^51 

-3TCSl^ 'e^;{ = 62 ^Tfsf 1 

^45 I 


^ 6 :^ ’(*ltc«ril 'e^^=( 42 “ 20 ) ajl 5 i =22 1 

=(50 - 20)-(62 - 42) ^Sjisj = 10 3it*l 
22 

^?P'^=J^=2*20 

II—tr 









cwf^tfl, 

wtr*tfw?(f ^tc^itgy »(wtt<? ^egs f 

'ii?| <£(!^nR^ *t«rt(.^ 

vii^^ ^1W5? *(^1 ^1^1 

_ ^C5IT5J ’lirTC<?f 

= - Jr —~—T—r~ 

« ^9 ’fsit^’IT^, ^911 ?{t? : 


5f?«tf^^C? C^TSl'S ’l5fTC«f?I f 




^tfTC<9 


3fT5(Tf«r^ 


vsftsiif^ 

?f ^9filt^^ ( Relative Density) ?t^C^ •ftW I 

I JlTl I '»l^'il4 

I p!. f^. 4i«f 

m^if^. Pf.» vA^- R <A4s^ I 

D= ^C^tST <1tft c<^ 

^ff\. fw. ^>T. vii^C4 ^tCglfST <1ftCqf?l 

1 ^/f^i. R 

.*. fj?. f«f. ^ 7 \, 

=D X1 mir*’. R=D m/f^. R 
.*. c^ti^'e n«i1c«f^ ^3*^ «R R. ^7\. 

iil¥. R. ‘AJJ. vfi^c^ ifc^llf 62'5 

D = ^^- f^- ^cgitBT 

62'5 

.‘. R. ^Jf. ^5l^=D x62*5 





c^t5i'« *twtc‘^ 

X 62’5 ♦it^/«Wf ^ t 

'« ^*15»1 mf^r 

fn. f^. t£i>f. *iirfi:<ii 

'6^ *n«?1 I >irv^pil^ *44^ i 

1^Rrc»f^ nT>e^1 i 

c^Tj^« wc<if^ fjf. Pr.-c^ D aitsr 

'«r5= D. ^»iiTc^ ^5?^ f^<a^ « 

n«ft^ ?tiiiii5 ^5U»ni f^<c^i? 

««(t^ tfIClIt’t i 

«mpra >8^ 

C^T^'Q 9ntC>I^ UIPT f^<?l 

'e Ffc^f ^tir5j 9fjT>? 'e «itc^ 

??c^ I “nji^ 

^itc’if^^ I sic*jj 9i^ ^f*i?it 

*191 5^91C^ I ^*fl!f9*t9r9,’f ^4^ m '6 
ii^?p ’glT9^Cit4 ‘nitc^l? '€^^ _^g 

vii44 «nm5^9 ^tc>i4 'e^^~ 

^f41C«?C514 ^4^=16 

«l^9t, 4«i1 419, -r- =16 

?T^CSTC«fW9 

{ Density and Specific gravity compared ) 

4lir5 

1. 4^9 ^^4 *»rt4^W4 ^1 1. ’R ^14^51 «R (4°C 

^4^14) 4:C’f41 4^ I 

2. »4I44 : 2. ♦If44tc*f4 C4t51'e ^44 

(i) 5Jt4 €|f^ f4. r»1. (f4. f4. vi^.) I 4*4114131 I 

(ii) m^’S 4lf^ ^44^^ {ajip.f4.vii4.) 

3. (i) f4. f^l. »il4. ^4C4 3. (i) R R. 0)4. 0(444 

4514-^tC*tt44 '04'9 ^4f44 

(ii) 0|4. R. 44. 44C4 (ii) 44. H 44. 014C4 

fm X 62-6 






^ Balloon ] 

(coal gas) ^T^T’T «iCn^1 

c’n^'Q ’iiTC'i? ’^tai c^*icsi9 ^f?t?l 

^tMl ^iWS 

sjc^.KTfl ^'fT5?‘i I 

C^T^IS '<^ ^1 'S>^ C^tJ^€ ^)tc>l f^Slf^lS 

^1 ?f^^1 m] A)\ 



»l *(^*1 ^f^5? 'e 
'«rfc*if^^^ ^?i*^ ^115 
^f^?p c^ ^^tcwil C-sfCiS ?f^'31 

^ i 1%^ Ti^\ 

C¥f«:'6 ‘5TJT>1 '^r^l v£l<ff5 

>ew^ ^sf 1 

^?T?I ^Z^W\ ^-5^5 

^^1 ^tc^ I 'WC?f 

i£l?P {4^1 C^^^^ 

^if*'.?!! t^^T'6 I 

I 

^1 ^TS’T ^f^U 

«tr31?1 'siTiJ 

ill I 5FT<l«t 

m^i f^5Tc^ 1 ^^?irs 

C^ ^C^Sf ^T^TCJf?! ^ f ?[ C^l 
€»^*v flu s 'QS^il « C^^CiliJ 

«^ii ^^tif, (7^ w.-^ ^t« 5^11 C>lt 

^Pl9l C^t?l I 


?pfel '€ 

( «C51? f ') 
C»|t^ 7*8 


90t%‘W< 

(?t^C5K«IW? ^’lill? ) 
^Sl%«fil 1& 


















‘ c»IT:^ 1 19'a 
^’Tl 10*5 
’IT^Hf 13*6 
CW '9f> 

C»IT^1 '22 


• s^t^cttw ' 14 

^IT>I 22 

^ttc^Tc^Jf 1 


Jim ’91 
X’03 
1*00 
^ 0'8 

^5^*1 1 : 42 31 :t, 

f^sif^ 37 >3151 I ^ ? 


’^af (i) «?F5 = - 


0)1 


0)1 


" 0)2 

42 


42-37 


V =8 4 


^t5?J*l 2: ‘il’^fB’ CTtC5f? c'Bm^l 19 2 3ts( 
f^sif^r^aj«f5 30‘8 3t5l I 

« (.5fTC5i?r csMu^ «i^»c9r 8<> 

3151 ^ I C^tCIl^I ^TC*tf’5f?P ? 

(ii) 

311^.^'6^;^ ?1 0)1 = 19'2 3 5r, 

C^fTC^fg ^m 'fc^c;;? 

' ?f1 0)a = 19'2+30’8 ^1 50 3t5t 
C^isi '6 C^91 ®9Cn 

^10)3 = 30 3tsi 

* 1Q 

=- —-^ --=096 

0)a“0)5 oU-t.U 

I c^rtcsni ^Tc^il^^p ? 

5IW ^i^.'csrtw^i |«Finf55 fjf. fh. 

:. ^1 f^. f^. 

/. CSITC5J?J 

__ C»ItC51^ ^ \% r 3 5[ 

C^rft^R »15|-'*lT)i^5|'■'4t9l^f'6S^ ■ v^.t 

^ft=093S 





5 Mr 


4 : ^ m f^cai ^ 

^ ^^Sil5 ^*11^ ’WSl ^^*11 \ 25 

(Sft^ iHV^ 2'5 .5t^l/f^. f^. \ ^1 30 m 

f 

«t«isi ^^fiJii ^* ^*** 

'«^?)=(25 -10) .sjtsi = 15 «srt^ ( 

^91 <am/f^. R 

^t^i fn. 

a 

.*. '8ira() 

-(•i’f’Tlfl^ 'ewsi)=(30-?^^i|f«( j 

« 

16=30-^ 

d 

5,1, ?? = 30 -15= 15 i W^9 ^f??).] 

a 

% ^=l:n<f=2. 

.*. 2 5lt^l/f»l. f^. I 


30 fiiTsf 'e 27 m' C^JO « 

19*3 «9 ^?C5! ^ ^ nfiRti«t 

5IW ^1 9t^C^ X C»1tRl 

^91?, '®TTt5 «? = (30-x) I 




• ?i 

w 


.rtSlW __® 


19*3 ^^^/^^. f^. 1^3 


•fjf. i^. 


9 <llTsi/r»l. 9 


»c5ta 


=(. 


X . 80 —a; 


<193 

1^. «fc»i9 'e^J^" 


) 




= 'SBR - l|C®f'SIR 
=(30-27) (StR=*3 3rfn 





—.30 
* 19'8 ^9 

% 9jc+5r9-19-3a;=52l*l 
5lt, 10 * 82 :=57-9 


X- 


57*9 


103 


562 


'eaf^=5'62 

mvi «w^=30-5*62 24*38 1 




( Specific Gravity ) : C^^'e 

^5|t^ vfi^fg ’twtc^V 

'9 9?r9—(Hydro¬ 
static Balance) =»9l ^1? I 

•*tntC<(?l ^31 I 

'( Pure number ); C^U'^ sitl i fk% 

f^. 'iJ’T. <21*11^^^ f^T. 4^. f^. vi’i. 

i Relative Density ) ^ ntt? I 

IK f^. ^‘f\. «f*fi^c^ v£,^ f^. f^. 1 -aN 

« ( Numerical value ) JWis 1 ^ 

vfl^. f^. (il*f. ^ W( 62J-»!t^9 

*111^562J I 

‘5l)tC»nJ C’JKOS ?Ttc5tC5f^ ^jtJi 91^ filtsitR^ wl 

’frr»i 

-mfi 'sf^in cw€ii ?? 1 ^tin 

'«^R ^IC’l’fl ^’tcn 1 

1. Define Specific Gravity. Explain why iron sinks in 
water but floats in mercury. 

2. Describe a common Hydrometer with a diagram 
^and explain its use. 





3. Describe a Nicholson Hydrometer with a diagram. 
How will you determine the specific gravity of a liquid with' 
it ? A Nicholson Hydrometer weighs 197'5 gms. „ When 
2'5 gms. of weights are placed on its upper pant it sinks up to- 
a mark in water ; but when 6’5 gms. are placed, it sinks up 
to the same mark in a liquid. Find the specific gravity 
of the liquid, 

4. .-1 ship when unloaded weighs 3150 tons. When 
loaded with 1850 tons of cargo, she sinks up to a certain 
mark in the saltless river water r, hut when loaded with- 
2000 tons of cargo, she sinks up to the same mark in the 
saline sea water. What is the specific gravity of the sea 
wader ? 

. 5. Describe liotv you will proceed to determine the' 
specific gravity of solid with a Nicholson Hydromeitr. 

6. Describe the methods of finding specific gravity of a: 
eolid and a liquid with a hydrostatic balance. 

7. A piece of stone weighs 20'5 gms. and 12'61 gms. 
respectively in air and water. What is its specific gravity ? 

8. Compare .specific gravity with density. Why is specific 
gravity called relative density ? 

9. Specific gravity of a substance is 13 6. What is its 
density in G. O. S. and F. P. S. units ? 

10. Define the .specific gravity of a gas. What is meant 
by the statement—^specific gravity of Oxygen is 16 ? Why 
does a balloon rise into the air ? Why does it float almut 
after rising up to a certain height ? 

II II 
4. 103,- * • 


3. r02, 


7. 26. 





[ Atmospheric Pressure J 

SITW C’S’Til »t9I ^'Wll 

<51^71 ^tfg I ^ 200 ^1 ^tm« ^’(c^ 

«if^^ I ’Ei^ ^1 ?r?i ^115 

=3Ff^?i m I ^)cs c^^^ m 5T*f -s^c^t^r 

^55 C’lt^Ii’f M’l 4I«Tn I >^W 

•ifl^t- r?ii lat stt^ir 4Rl«i ? I 

<*f^ ♦fitvl % c^t^ll CSit^l ^tC5? C5t€ 

^ *“#1 Tl?l1 

?i1^1 




*•*1? ftaf: 

'*IU^ I ’^R"^9 >it?TWT ^1^. 
C"tt^«l ^f?t^ C«f^1 

'!>'fsai; ^^jfg :S|C6 I- 

^Ht?i c^t ’iH «fc?»r 

cws^ii ^^'sf*rt^ sic^i ^t?i' 

lit?*! I *i#t?i ^ii’s et'l faF?l ^fac^c^' i ^1cs?r 

C'li’?*! »t«5t5i <i#fa ^tc5 stn c’T?! i 

sic*f *\^\ f f^?i nf^?! i ca*i^ c*n^*i ^tc*f# 

’i#! tflrs ’fTc^ I 

’ittwl : ^^TC?? C^t^ c^ajc^l >i:3r(?r 







-atciFtcN ¥flw cw<ri ^*lc? 

^toi ^lfB^ C’f’l I ^»!l ^ 

fsOT'^t^t^i citii*! ^pfe^t^ c=?*ip^ ^t^tc^nf M*t 

^ni *flTx c^*3C»i^ Ft’t aR»r f i cwtc?i 

ijf^l ^f^?i ’^tfNl I 

^tiv\ (wfirc^j ): ^(.^\ (Otto 

'von Guericke) 5TJT^f®^< 3irtf«fC#B r 



5^t8 

«f5v«| UtC’T^r ’«lf^^ «l5l1*t 
I ^ITtf^^F 5^fB 

^ 'Q ^t*f1 (hollow 

hemispheres) bsmf? I 

^511 99 1 

w<'9rT?[^ »ii1^9l ^fB 

'i^v c«tr59 

91 ^T^l fW9l 9H '2lC9'»ni fwi 
9^ ^91 9^^ I <SfC^I95fB 
X^fB ^f99l 9^ 911-919 15®1 ‘^I^N 

^£l9fB9 99 'S 9C99 9f9'5 



-<»^9t fkl; 9JM'®9H ^9 4:9199 


5lf9 91 ^999 ( Stopcock) 91919 
I ^^C919^ ^^fB i}C9 5iC9 9191^91 
9C99 9r9^ C*tl99r-9W 
9^f9 9«9 9li^ C*tl9«l 
9^ 9^91 I ^1999 91C*( 

^f99l 9f9^ C91^9 Blf^1« ^»1t919^ 
^IfBc^ f^fign 9fic^ 9lf%® 911 

C9l9^fB9 mf9f*rC9f 9tRc99 9l9^b19 fW, 
f^^C99 9l9^fn9^lf^^ ?«91?| f^^5C99 
5H t5 1 C9^«f9 9l‘?C99 


-215^ 5lC9 '9’fC9t9^ S^fB p5lC9 9>^?1 I f^l W19l9 ^WfB 

tf*191 r«95C9 919^ fitC9*t ^91^91 f9C«1 '9<.’tl9l^ ^fB ^1991 


19^ 9 I 9 I 91 ^^ 1 


9fl^91i:9 C^lB 9]19f%9l^ '« C919^-91'*9 9^91 ^ 


9l9l9«r^'C9 ^91 9t^C^ 9101 I 


£ Supporting liquid columns by atmospheric pressure ] 
♦tilwl i <il9fB m «fC»l 9Ff^ ^?19 ^C9 *il5f5 







Fftl ^^»ii 

isTfTsrf^ jrfj^fS 

•t%5ct 50 1 ctrt^a ^C5 ^ 

cjrci?9 

5t.*f I 

^tf^?lTCW 1 

»tfNFl: 

( Burette ) »l'S^1 ^91 1 
5?tc5i ^^ I 

e ^<lf6 c^f9f1 A 

»T» s 



c?}^fl» f^ii Jtfc>n f fOfH?? 

»itc9ie cwt 



«>«!^•^ ^ ntt'fl 

I ^^16 ^C5 TfRfll 
^5C9| %< I C^t^lt 

^ ^TS^9t 

Ctml 

^tC3I ^9T 1 

^TC^^fiS c 3Pitc^? ^rtiftc^ 

#tC5f '^T«^9» 9f«?(1 

?^9I 1 


'!»»si? fwr: %ini^ ^tii 


^Z5 S^tf^C^re 50 I ^4 
stc’t? mc^ ^Tc?c^ 5li<T 


^flf) I •s;^^ fwc»i 

^t\ «c^*r 

iTH&fS 5ltt« I TO 

^«C«? ^nRT« ^fl^r m *fc? ®f»I 50fsi?1 ^T1 I 


[ Torricelli’s Experiments ] 

^nfri Um^w m » 












m 34 

5r», >WC^ ^tlff^fsTS '*T^tC^ ^f?C^ ’^CSfsr I 

CVff^CST^ UTC^f^ C*n^^-<11"^ Tl W\ I 

«C5!?l ^*1? 5tn I* 

^?IC9|? 'il^t C^ C^Ti^'8 p.*^C^ 5»*f 

’t^ar ^sfT5( ?F^c? I c«fi^^-'*i'fc**i^ ^'sf5 fwc^ ^f^csf ^t?:"^?r 

5TC5T5 S^C«^I 'sr^if^’CS ^nOl^CST 5t*f ^1^ I 

^'S' ’itw 5T*f « 

®c?iir ^>?siT^ 5?i I mn '»i»i5jt^ 

r®15? 99[ I «f9f ^PC®! ^tf^<}?l 5ft5!?I >if^ 

»isr^c3T sic^iii apwn |l% *ft?( i ©f! 

5Tc*f^ »tc5i m ^i i 
. •nU’spl ^f^1 CW<n f%HTC5, 34 ^^6 ^C9|4 ^l^si'QC^t? 

BTn c«?i I 34 fc^^j feeds' c*rt^T-’ii"pf 

ntc? I 

•ferl ♦ifNpl: «5i n^'*pi 34 

fl^ mj(\ I \ 

c«ff«Rrrf5 m ^1% ’in I ^'if m 

^T?t c^tii'« n^iHi ^?iHn,’jm 



'bt^r^ fsi*; ^ftcJifsi^ ^ipl > **=^? fBi3: ^wr»Ri *illfl 


i?h^ ’itw 1 nnw^ <2tn 13^ m \ stt’t 

** * 

^i3i-~-^^;^i 4it^ so^f^ 

9T^i 1 ^nrn ^ 




•3R9if5 ♦it^w rt^ .^fa^ll c«tt?il ^ %l 5Tt^?1 <ii^f5 

'Stsi ^f3?I1 I JF1^ 9!|c«f 

i^tf^5l ’Sftf’l^l t^Tt»1 I 5{5^f5c^ 'il^ 

v£i^f5 st^n m) ??5t i nfc«f 

•'^)^fi» c?5i c*r^ ^i%ii9 ,‘^tta[? 

^^1 30 ?1 76 I 

;^fg «ff^ll1 ^C?I C??It^?I1 fTO CW’II ^iT^C^f 

( 76 CK -R. 5F1^t^Tf^‘) ^TC^ I cil^^t!:^ 
•Sl’-fS C??^Ttc®f c*l^ *ff?*f’^5 

^<>\m "^TCi^ ^1 C^ti( ^Jt»I ^Tf^C9f fsi-s^l^ stf?!i^ m I 
^f?!*! prc*^ 3ft^^C5’'Q ^C^5?TC<I 

•^rc?j ^^ I ^l'^ 

I ’^9’?f*f* ^csi I 

n ’T^, CSfT^I, C^lfe, JRt^fl 

^f^CSi C«f’f1 51T^C?, 

S(C«l ^4=1 ^5515tfl 

I =5r^?t*s «1C'®T«F 
^CSf Fff ^tf!f 

^iC^tll 3|5it;f I f^1 

'sitsf?!! c^rf^^itfl 5tn 
^1 

^*i?( ^c? 3ri, 

^c? I 

c^z^ RC9i^ c^cait 

'!»^itfKii:?lt?fl&t*t-3W^*tft’Pl Ft*f 3prf!f, 

15t*t5KltS^« 

[ Barometer ] 

35jtCTtf«i^s c^i ^icr?i Jit^tc^iT m sH’n 

st’mai ^1 i sic’f c^ 

♦affVlCTF ^ *ltaf9 »ttw^ *rti:f i 






nt3W¥:¥^l ^^1 ^ ^ l?t*f ’rtm ^vw 
♦ttw \ >sj¥^ 2t<Jt5( » *rt?if¥iwi *tu^- 

c¥»» ¥<Ttiii f^c¥ ’TT^j *mi»f^t¥?r t«5¥l *rtm 

^19 I CW.^J f^isrf^ s?C5!<I <Tni?^¥C¥ ft¥ *»K ¥f9C^ i 

irtpTEi^ mmm ^ 

[ Fortin’s Barometer ] 

siHl m I ¥tC5^ 519lf5 ’Il?cw •I’*' 

D nrcaiii »ft?w ¥r??i1 c?«?rl 

I 5^c»i9 fi{i¥ I ^nf«- 

^S5f c I ttc6? r*fi:¥ ^yr^K 

fkaj B ^f'lBii ^t¥tni? 

^Tt¥ I 

^ni^d f5ca{ citfe cwi^ 

^tp C^T’TTC^T'n 

?g I =??Tf6ii c^^Tw 

’itci ^tf5 cm «nc¥, va^^fg 

c>i^f3}^tc5 I p 

fnsifS f^5 C%^ ¥C^ I 

f’fafSa ai¥ '6 C’l. fv. ^5?i C¥C5T<tl¥ wr’f.) 

5?cini fw5i V ^ f^?r?fBc¥ 

Si ¥?til^t?(l ^ltC?lTf3j^1l?r 

fs(lfltC¥ D *n3jfB^ 5{W *11?^ ^ft1?51 

(w^•^ fBcaj^ l) (Chamois leather) 

^T^l «1W^ ^Vs Sg ^ §?TC¥ 

m I 5iaf5 »!^ miu ^1 ¥t^pit?i 

44fB ^rmj c?'emc»l «v^: fgg(; 

?t<f1 ^ I C¥tH« C¥t51'e ^CS[ #TCR Ff’Wtsi ^ 
51^fBc¥ ^t%?ra ^¥1 ¥f3¥t^ ¥¥ m ¥t¥! I>tf%?1' 

m) I ^nf^i5C3T?r ¥tC5 f¥f ^*n5 c^m ‘>ir:¥- 

C^1 ^56^1 ’Ttm I 

5H5fT;i 

[ Reading a Fortin’s Barometer } 

«I1CS( (Mm «(¥ Wt^f (Zero adjustment)' 

¥f^c^ ^^c’l I p %5i?i n\m^ *fii<r«^c¥ ft¥ 




<CTC?F 05^ ^1 «fCTt«f5l \ (Pranc^il Sa 

^ci ?Iri m?^- 



V' !»^ ftai; 

6t*t>it^ f^snt 



•I fe;?: iFfft^a ^1:5 


:?l p 

I Sj 

V ^51 ( Convex) 

913 (tangentially ) ?Fc^ I v«^r^ jrf«(t?|ei f^jm ^ipntc?i 

C^CSffl mi! 

«tf^?TC99 ’lii I filCH ^ ^tus •ftarr^wi- 

^ 55^1 *tr«m ; 

c»ri&*ffi-c^c9r?r’iti+«tft?itOTi *lTix^tf^^t»i 

: ^fw 931 C9t^'e ?Jtc3itf^^ic3i 

‘T? ®1^tC33f f5Ci|9 ^ ^ I 

C9C^ ^ C9C5T3 mi 
=a 7 ‘ 54 (Tf. f^.} ?itc3i5 mi=6 

vi)9^ ^f^^t?l19='01 C9. R 











«(7r)'4+6x*0l) cJl. f^. 

= 7546 c>I. a 

( Normal atmospheric pressure ) 

76 (.f\. f5[. (O’C 's 45" '5i'SFt^c"i) sinc^ 

fh. l4. 'il’T. 5tcn^i nr?sit^ 

= 76x i3'6 X 981 = 1*013 X10® iSff^ ?jif c^. R 

( Bar ) NS ( Millibar ) S 4|R 

iO® mc?F ^Til ( Bar ) 

(Millibar) i 

* 

^iTt«tf'5i^ti:??[ 

^JTC^Tfsi^tC?^ C«f«51 

R 51 ^511 9ffcg 1 

'5iT^5tsiif?r ^f«Pi % m 

m, ^51^1 C>i’(tw f5?5TC’t5 I 

.C^T^« fsiS''C’BI ^5?^ ^555Tn fw:^ 

lf5?n I ^13iRciFtcJi5 1 

^r^Tc>j f%i I ^]U5- 

I «^?i ’iftmT'i I ?n*'i ^m7\ 

I <«rfc^ ^13^1 

'SICM'sHf^ ^is*! 5|^‘l 

•^C<l 1 ’fRsit*! ^Tf'SC?! 

i5tn« ¥im m ^66^1 m i m 

M’lsrTR ^il^iiii ^i^i 

-# *it«i 

fffw ’ft^itf^c's?! ^65^1 mew, ^ 55^1 j?Iw 

?(iRc^ mv mtc>i^'siii^^i ^fsi^i 

v£it c^ ^T^^CSIJ?! 55911 j SfCSl ?^C5J ^^1 

.5/10 S{r.s(x I «1<T^ 5tn 

^-‘>jch 760 MsiRJt?! I ^T5f^T«?itll 'ii^ 3!^9! m 

mmn^ 750 f:s|.R 760/765 3ic«(j^ 



m I 

5ijtwtf^fni?i ^56^1 75 CT. f^. 

■^5T ir 7\s{:t\ r?f>irf?iq nt?*? 

■e fjr»iTf^c^?f ’^51^ ^’Jitapc^r 13*6 arr^i/ft. R *«?* 1*26 ^rt^r/f^. 

hi '6 di '« 

:l)a da 15tn f^C#»f 

t 

hidig ^hgdag hj = 75 c*T. R 

^1hidi = h2d2 d2 = 13-6 ^;i/R R 

j^^- hada di = r26 mlf^. R 

"" f^-=®09'® ‘’’- f'='- 

^t^«l 2 S 76 cn. t^. 

5f|C5 100 m 'Q 

'‘srtC’fR* 'Qip'5 ^«ITapC>i 13*6 ^ 1'03. 

m = 76 X 13*6x981 C>^. R 

= 1013000 C^. f^. 

^Vs p = hdg 100 f5(^t9 sn 

= 10000 X 1 03 X 981 C^. R 

= 10104300 C^I* R 

.*. c^Tt» 51^ = 103000+1014300 ^1 1117300 C^. R 

'sn*?fev2S 

[ Weather Maps ] 

Ja^f5 ^?|J5T 91^1 

‘fj|fi§ R ^T?i sjt^Rn 

1 ctfcn?! >1^:5 c^ 

>(^^?ri^RjT) i ?t«?!i 

^ w RRii m] ^ 1 (?ft5?'e 

Rji ^TC’t^ 

, Sten? nRlsiHC^ Sf?! ?? I >Rsr 

^«pc9i?i vii^f5 ^ ^?t?i >isr(5i 5t*(f^f*t^ 

aFi«^ ^fgC9| ^f5rrtw *tt«Kl 

(Isobars) ^l:^ \ 

CJlt^sfl ^1^ 'Q »P[C«W 3lt5(f^ 

^^511 ^at 3jT5ifw3 ^-sr^R. RRfl ^ 

^srfR >n?cf «rr^*ri ^Rr® me? i c? mR Tfw ?R? Ff*f 
II—» 



^twt? «rito ntcir 

^1\SRt5 CS(^^ ^ti( vi)f5fC3J iff^F«l-<ir»65l ?;fi> 

l^Jf\ '«l^C^ ^ ’ltC<l I fi^?5tn ^5p»i'Qf§(C^ ^<^^5 



f|3[ ! *rtWil ^flc«f ®t11^ 'S 
'ct^cffRi iw«r? 


^5pfi ( Cyclone area ) 

( Anticyclone area ) ^@11 1 

irfirffecaRi s a^na ^’tc? > 

ariK ^«PC3nr 5tC*f? <lf|5it*! 1 w6 

( millibar ) I 

^t^5'Q5T ’jf<lfl-tffe 200 5{t^i:9I5«- 

I T5Tr’> I ^^t?( nf^t*t fiif% 

«it? 15 I Pfsjftf^ ^1 cnt^5F-*frw c^ ^91 ^ 

^ I ^ Ffl’l 4rf?l 34 ^ *iq^ 

so T1 76 C»f. f^. <{t^*! ^?I1 I 



5t*f 


i'Si 

., ( Barometer > S ^11^1 StC’f 

2 ’^ii? m 

?pf^?i ^rrs^ii ’iw'5'f^ > 

{Isobars ) 2 C^t^'Q ^3{M C^tH« 

’^rc^? ST’T 5ltr*t5l ^^'^, bt^ff^f*!! sit^fbCSJ? 

^n?r c^’T f^c9j ’tis?{i m i 

^1\ 535Jtr3?^ I 

1. Describe two simple experiments which illustrate the 
exishnee of atmospheric pressure. 

2. Describe Quericke's experiment, 

3. How does water rise in a suction pump ? How far 
will water rise in a suction pump. ? Expla'^n your answer, 

Oive an account of Torricelli’s experiments on atmos-^ 
pheric pressure^ 

5. Describe Fortin’s Barometer ivith a diagram and 
explain its use. 

6. How is forecasting of weather made with a barometer f 

7. What are isobars ? How is an isobar map prepared ? 
What are its uses ? 



<j?pm 


^9199# TO 

'Q ^51 (?i ^’<1 ^ifsi^n PipRitf^ 

^C95t55?1 

^41 ^tc?t I 

( Syringe ) J 5l3?f5?r 

nfiisii ^ui?i *1^15 ^ 

?JfC9^ C5K«9 

1 f^5^Tfi?l ^ »C®! 

Ss^ca i^C5 m ft*! «tf?JI 

BTC*f C5TC®?I w m 

«jc^n ^c:<i I 

♦itac^ ^1 

^a»i '5f«!?i 

(.^im CW«1I1 ( spray¬ 
ing ) ’^tew I ewe^F 

CW«^1 Cf?^ liW «l^f^ 

nf!'fH Bi® 

5PTCif 

^1 m«rf^*i 

,ij^fg ^ ^5 ( Hypodermic needle ) 

t^ai: f»t5¥if« [ Pump ] 

^5 ^’tc? ^ =n=n 

I vs^ *ft"^ 'ii^tc;^ ^tc5rt5?n ^1 I 

®5T-(»mi9 ^Tr«! 

[ Common Suction Pump ] 

*(tc^ AB *fi^fB ^1 I sfw 

<£i^f8 f5f^s[ p TO I. fn^tsnr ‘fi^* ^cn 

il^itaFW Vj 's Vg ^ ^t»i;® ^ I 

fWC^F C^W I T ;rC 9|?I ’ft^tc^l R 





sf'»rc>r >(C5T ^t^, ^jtw»i 'e ^ ^tci5, 

^^fsnr B-yiiij j[tw\^ I H 

»iT^c^ ^nc?i t*for5 

^ Btcn 'irrf%c^, f%i Va ^t9ic4? 

5tn fT>f ^C5?f 5tc*l Vg ^finjt 

I vii^;! »is[.sj ^refS gj-ps} 

<451^ ef»lt»(TSI ^5^ ^9[ ^Tl%?l1 

5jjt«c^ I. .ij^?rt5 cif^?ii 

4tcs 5it*il^c»? ^Ffc^c^i^ if:^?f 

5tcn Vj tpftii fn^i^fiJ sjjtwcsifl 

fw?1 ^tF ^tfijc^ I Vg 

wc?!^, FTC®f ^Tf%C^ I 

fksm ^rsT b 

fwc^ ^rc5i ^?i* ^91 1 

^ic«?r «K9i?r rcn Vi ^ »£iq* 

Vg >« Vj-il?! ^TM 5T*f 5f! ♦ff'S^IT^i: 

Vg ^m. ^C5 ^^ 

«iTf^»i ^9\ s 

»iTf^ I c^m- 

Ft%C^ I ffeu ; ^-Cirtf *t1"**f 

( Limitation } S C'TlW-’tTCM^ 
’TtiTic^T «5T c^t^n i dt^^-^rfc^n 

F'fct'’til Tf?1 34 fec*l^ i5|9f 

c^sT^il I r ®5ii«rtc9? Vg 

^^1 34 ^31 I f^?p^ 

i^1 ^'e5t? >6 ^9 ^^1 34 ■^c^g s 73( i 

24/125 •j'fcgj I 



: ^«f 

[ Lift Pump ] 

’i^sf c»ri^f *frc*M?i TK1U ab ^t^r 

Vg ^tc!? swfiJ fkc9 i 

Ya ♦ic'Jt m i fm 

^tsii^^t? »IS1^ Ab ^J:9\^ Ffcn Vg ^ 

^ ?TtC?W TOl ^1 I ^tC? 

*H«U 'btOT ^ C5im I 






















5V58 




if9f ’iM 


^TO V, 

^T»ffC?l^ n^« ^ss^t 34 ^SJ 

^e?1 I B 3!tl|tC^J 

34 C^9l1 I ^tC"^?i 

?ST "€ V 3 ^5!C»5 *('*?|«|- 

fspa? \ 

[ Force Pump ] 

>«ltC«F !R1 I ^t?T9 ^ITC?C5I^ 

iF^C^ T ;?9[f6 ?f5 I 

^ .2i«*r''c«^ Vi ^91^^15 

'ilTv ^TtC?ICS!a %5 V 4 

fwc^ C ^«1 I 

^1^*l«tf^ t p-c^ ^’fc? 

Vj T ^tl,^1 «fC9f9 5K^f <«ttc^, 

1 >i Vj ^’fc^r 5^1 ?t>i 

^i*im ^iri 

’551tsjt^ Vg nc’l 

?jTi:??:9T «(c^*r 1 f^^Ji 

^5 smrf^c^i 5tcn Vg 3^5, 

f^l ^ltWC»3?I nf'83it'« 

Vi ^n ^^Tn T 5?C9i?l 

^nc?c5T5 c^tc4 ^d I 
C’PTJ^S «ftC"n T ^:9!^ c^ 

fw^l ^^ C^C^ 3 1 

’tl'^tJIlg^ msrttst ^3t3 ^’(C? 

C®t911 ^3 I 'ilt^iC’f ’[’^"^3 ^T9f 
I 

^«rt^wi5l s '3i<*rrc*^ Vg § 

^5TtJ(TC33 ^C9T3 ^33t 
34 'fn^^ ^ ?®3141W«R I 
T ^C^3 nW 3^ 3f5f 05t9|1 

3t^C^ ’rtC3 I fn%C^ ^^3 335 C3ftt3 3^! ^31 3«315^ 

<^1^ ^K’m 3T313r3 C'SPlI 3t^C^ *rfC3 f i . 



i«3if6!i: wtH 


tlXluB 



t-- --rr4 

f53I S ’tt"3 


























■ ?t «r^ ^?r®r 

( spraying ) ^tC«f I 

\3 CTTT^ ^ 

[ U-Tubeand Hare’s Apparatus ] 

»i^f5 5?9i 

^ 3R9| ( U-Tube) s U ^^6^ 

•5^21 ^€?rl i AM >6 BN I vflim ^i|f5 

mw 5^1 ( (.^^^, ^^ 'Q ^ ) 1 

^ai ^^fi»a ^5n*f«r *i% 

••*i< a5?i I ^?^f5 f%i nfwfc^i 

-mm ^;c-f tnf^ai c^f^a l i cw^t 
^wt< fafs^ 

af%^c5 I ml ^1^, ^5tai m =^tci^ 

m'- bn n fa*^ 

tM-^a 'sis^f^a' ^csT i a^sl 

•at^, M 'S N fk\ 

m^m hi « Aa. ^"§1^ ^^fBa as^'a 
■afa aatsFca rfi « r/a ?a, ^t^l m 
fa*^a ^’fa sim ^ac^ia m=Aidi g n 
fa’^a-^’ia fa^a mim P,^=hidsg\ 

<:^t^'8 nftif f^a ^csia ^ac®ia ’lat^i, 

■* da hi 

5^fBa asi'a ^ftwa af^ ai^ i 

^a^«Fta at^’cai ^acaa aaraa v«i^f8a aa^ a?ts^l 

atf%t®i «raaf5a aai Ma ml ata i 

C^artW? VM ( Hare’s Apparatus ) % ^ca? 

atai a^ii arac^ ’(tea i t^ia ^ faf^i 
^attai atai ?a i atai’ftw t »ttai-5i«!f5 r aatcaa ms\^ 

■jif^T® 3^*,^ I ?gicaa Bic^a at?1(:aj faai t^-sic^ia dta*! 
asfac*! ^*(iaa m a^taai at'sata ^^a ms\ ^^a ♦it® ^a»i ♦tat^ 
^♦(ca ^ca I n*»t<aacaf ca ^asta ^Mtai c 1%a^ 
atai ^ aai ^faai fac^ ^a»i^ atj%ta i 








Ft*f ^ ml^ I ^l^r 

'ilt ^^=p. 








di vfi’irt ds 5?tc»f, 5(C9l A 

^nfl C^ti? 5\*\-p+hidig 

B f^*55 (?{ti!» 

5t’t=p+/t2rf2sr 

A >6 B *iTcar 

v£|^ I 

^C«l^ 5tc^5 K^ 

B Ptn ^5lt^ I 

ntt3RI ^?C51?I 

p fap^i ^f^c'^ci I 'si^oi^r A « a 
5t*(« P. ^<t^s. 


P = P + //l</lfl' = P+A 2 ^ 2 fl' 
^ 2 R 1 > hid\~h^d^ 


dgi _ ^ 1 
rfl /#2 


^9c»i9 ^51^ CT«91 f^<9 ^91 m I 


^t^*l S (^C99 9C« ^9C519 ^66^1 W3?m 25 C»l.t^.- 

20 c>l. f^f. I ^^C*f9 9^P99 ^99 1 ^^C^r,- 


vinfTi:^ ^1=25 c»i. R 

7/2 = 20 C»f. f^. 


d\ h^ 


!^=5 

20 4 


^^^ = 5 : 4 

Ifcsra ^^=4tf!5 f^I. f>T.-C^ 1 ^t^l 

^^9n ^9C»19 ds-dxX^ 

h^ 


=«f% fJf. %-csi 25 (irtari 







[ Siphon ] 


A « B *iti:i 5 ^ A c^t^« i 

e nicai i ^51 vt^fS sic^i TOc^T 

^<(1 ♦rtc^j I ^i«Ff5 ^t‘ 

‘H'^f^fH'® ^1 ^tCF? 

5?e?i I qsifS ^ ^?c5f 

*i< 1 ^t« 9T fw?i 

^ ?i =?f??[i ^srfiJ 

^f??i1 lU^fS ^ A ntcas?^ 

B *{tc®? ^5T ' 

viWfl ^?f5 ^ 

A *1131 

^fl?l 5^C^?I ^ B ’ttni 
f ^1 ^ 'Jltf^C^ I 

^5?( 9(tca5?[ ^?9r 

^C5T ?I 1 

I ^5^ f\^W ^lafSc^ I 



E ■« F1^*^ ^^rfapw A '« B ♦ftcar ?tte? 7\f^^ 

^csf I E'« F f^*f5 5tc<tif nf?’rt«f^ 

»i^^5p(tsn m=p '^i^v 

'?R'5=d'il^^ I 


C f^>5C® 5t*r=pa 

e f^*5? ^1^^P2-^hzdg=P 

D 5t*f=Pi ^C5l, 

F m=pj+^i</ g= P 
pi+AifZgf^pa+Agrf g 

ht>k2 hidg>k2dg 

c D f?*^?i Ffn c^*li 1 

i ^51 c ^ 







A *ft3f w\ I A ntC3i^ fittn 

B »rfC3I Tt5[t^f^^ ^1 I 

^tpp?l1?r »^5^ ( Conditions of working 

•of a Siphon ) 2 

isic^i^fB ^?i«) 4{c?tii^ I c^ C’ft^'e 

’®t5^ f : 

1 . (^^ 1 — 

m I «iti^ » 

2. A 'TfC3S ^?C5T9 ^55^1 hz) 5tC*t 

15?[C®r?l ^1 I 

3. A « B ^c3i B <itcani «{t^1 

«tC^t^JT I ^»51' f5T3f /i 1 > /# a ? «^1 I 


[ Pressure in gases ] 

[ Style’s Law ] 

^%^5f, C®5^, ’tTtCJl? Jl^^siT^I (compressi- 

■bility) t5 I «iC^t‘5t ^?tCW?r ^ <lt^5{tc<j 

5t>l 5f ?1 ?f? I 

51*1 ^t?1 ’flfcs^il 3 r^;;^r ^us^ ^^fi! 

1 '■ t?tc^ m ?c9i i ^ifS : 

C^tiT'S ^fS§ ^TtCTRf ^rrt^ir ^Wps 

(Inverse ratio ) 

"?[5 I 5t<T f%a«l ^^\m^ 'Sic^sp f^JT'Q*! 

'sit^tS 5tn f^««! 

^Itfw I 

, C^U'G *ftcai ^rfW? 5in P 

V, 

P ot f^fwl 

p=^ ~ w K vii^pfs 45 ^ 

.'. PV-K-JP^ 







[ Experimental verification of Boyle’s Law ] 

^585 : AC vi|5¥flS 5|9|, A (2lt8 ^ c «rf^ 

c^l^ll I C <grTt^9 >!f^ C5(t^ 

CDE 'Sltc^ I E ^ 

EG c^{9[i ^ptCF^ I 

AB ^‘^n ^f5j BDF W ’Itil? 

^TCf I CSPCSI 

AC '€ EG ^tf5C¥ 

^TsiC^I 513^5^1 f ^t3l (A C^tsie B 

^ff&Sl C*f«3l ^t5 I SS ^5tCtf3 

5ll3l^tW «ITC^ I 

•i2l«lt^: GE ^^ifBcis 
AC si«j 5rn 
^gi ^31 ge f5C3i? 

■«(lf%c^, AC qC5I3 f^3 5.n 

p=nt3^?^c^3 B «ftc^ 

=B ilii irfl^s K 

-=F 51’t + FK ET’f 

= ’n3C«f^ (H+x) C>\. f^. [ ^IK3TfM^tC3?J 
^5531 H (A. T^. 

FK = X C^T. f^. wkm i] 

JiAH AB '5{tt-t3 3t^3 Vr.c. PV = (H+a;) V ^^1:3 I 

GE AC S(C51?J WA’W\ X m. R ^C5 

AC ^t’t (H - r) I PV = (H-a7) V 

I 

GE P e Vil^ 

C-iJiClB PVI^ 3fts^ «It3 1 9l3i ^ ^1 

1: ^^fi» 2 fiiTJt3 Tt^ 

m*{ I ^3 3tf^3l m ^C33 95 (Tf. f^. ^ I 








’^ar Pi Vx = Ps vj 

Pi =* 76 cn. f^. (nt^iw?) P 2 =95 CJ1. f^. ^nm 

76x2=95xV2 

Vg = = 1*6 

^5Fl^*l 2 : C^«JC513 5tC*f 1400 f^. 

'Sf^l C5f«^n 1000 fji. fj^. 15^91 i 

75 f>r. R ^tC^T, Bt*( ? 

Pi - 75 cjy. fsr. Pa = 

Vi = 1400 fJr. fii. Vg^lOOORfJl. 

^’R PaVa = PiVi 

Pa X 1000-75x1400 

P 2 = == 105 ( *rf5Cif?l) 

3; 5cw^ siK 

^*tc? ^f»rai f I 5t<l 

5li:;( ?|t^, ^'^^1 = // C^T. f^. 

.*• afC^? 5tn=Mff 

=^ X 1X p c>l. f^. 

5t*f p=76 X i3’6 X g c^. f^. NmRf^ stn > 

.*. ^»IWC-t C^lt^ p 1 = (A+76 X 13*6)g 

^^51 5Cf?l c^R« V C.C. ^^»r, 

«r«t?^»rrw, v c.c. 

f> >» 5tn=76xl3*6xflr 

/. PiVi = PgVa 

(A+76 X 13*6) ^ X V=76 X 13*6 x ^ x 3v 
A+76xlf3‘6=3x76x18-6 
^1, **2x76x13*605!. 

=2067*2 C*T. f^. 





^8r> 


I , . 

[ Air Pump ] 

♦ftCJS ^ m fT»t ^1 ’fW 

?9 I ’IJTC®!? 5tC*R( f^^l 

(Exhaust Pump ) 'Q (Compression Pump) i 

’»rri:5i^5«i sp^i ^ i 

♦tw (Exhaust Pump ) S Cft^« 

^^111 91^^11 ^*f ^C’^C'5 

^^S(i\ I c *(T?f^1^^ C^tfe C^t^lt^t^ ’!t^t'2^ ( Platform ) l 

R C5(Ti?1 ^TC5?J 

C^5T-«ft?[ (Belhjar) I 
<TtCM?I iSIt^^ 1 Receiver) 
?C9I I >111^^16 

nr^T^W?! 

CBfTl'5?[ X'^ dSC^C-f?! 

v(vf m 

c^fs^ii <«rtc¥ I s 
‘iiffS mm TOwi 
^nc?[»i AB-m 
I ^jfc?jc«Rr tfic^nnt’^r 

Vi vfl^t 

mm V, ^9^ 
fffC^ c^c«i I 

: s ^m\ h 

^f9lC9l :^C5 Ffn im *rf^i 

R-^if 5tc^ Vi ^njs t%i ^tn, 

•5tC*t Va ^ vftC?F I ^^?T*n R ^t^Pl ^Tt«W 

^C?n ^CF ^tsiT^, Va <« Vj-vu^ 

Ft*f *it^i I ^C9i Vj ^ Va I 

^tc^c^ra fsi?|5ltc^ Ji-wt?! '«IT^t? ^f^C«T 

-»ic^ij mm Va v^ ^f5i?i ^ i r 





►•sit tfe3I S *ft*»t 



^tc^l I ^tCiJ 15T5iJ^T^ ^1^1 R-<i!^! 

#|3rt5*l^ (Limitation): ^^a'8 Ji-^< 

3^115{t? Cl ^11 'srr? ^t^i Vi ^5|«c^ ijiic^ ntci 5111 ^15* ^i"n 

^t? nrciii I 

^Itc^ ^tn (Prcssiite after 

strokes ) S v£i^ dl^f5 ( stroke ) 

5rtiTwi viiit ^^ici c^t^il i^rti I aic^R iii^? ’fci >srf?c^ 

1115 HI ^flll 111 I n ITC^I ^1 ltl5 ^I’t 

^1^ fee'll I 


ici ^11 it^: 

V=.5lfl5p '« ^^r\^ ^55C?I1 ^tll 
v=lJtClC5!l ltl5 ^11^1 I 
P = <2f1lfl^ l1l5'«SC5fl 
Pl=:.£l^fg 5jt^C5Pl llll HI I 

-slici V ni P Hen f^sfi ^nei 

c^tmi ilii^ R 5it^5p >Q AB ?jtt?c9ii >."«3< 5^fi5i I 

^11^ (V+v) I fl^ni 5 'Stitim HI 5tl* 
nt^l Pi ^ I 


leiH PV >1=11? I 

Pi(V+v)=PV 


11, P» = 



(i) 


^Titi f^i He^i Hn Pi v£iit Vi iii nwi' 

^11^1 V, flftl ITC^I cnci vil^ Itl, fiPrtfl^ ^^'QHl «fT1^5l V+v 
^1* Hn (ici ipf) P 2 \ ^^it* ^titi n[e^ ici5i> 
«ieiitcn: 


P 2 (V+d)=PiV 


—j p _ PiV 

^1. P.-v^- 


_1L.x_I_p =/'JL,Vp 

y+v v+i;- \vW 








[ (i) Pi = ] 

'ts^nstc’i, P»=P2^=(v^) • P 


Pn 



•P 


^^*1 1 ; '21t5^ '« ^3Tl?C5!3 

10 « 1 Hn \ ^iiwtfu^tr.^^ 75 (y\. % 

BfB m ^ ? 

P=75 c^.% 

n = 8 

v = 10 

y = l >J 

.-. logPs^log {(i-^)'^^76| -8(IoglO-logll)+Iog7f. 

-8(l-l-04l4) + l-8751 
*•3312 +1-8751 = 1*5439=log 34 98 

.-. Pb = 84-98 ; 

= 34-98 C*l. f^. 



( Compression Pump ) t ^«rfC4 

5tn ' '®0sR1 ’jc^ ’^ai' 

sf’f f^c»i \ 

( Compressibility ) i (R^ I 

^4^ • ^nc?9i '9 f^^a[ '■itcf r 

^tc5 I c^tc^ I ^1 R *nail5c^ 

Bl’f I R--^ W 

^<2(«tt^ S Vi ^ V2-ai?[ Iisgil^ 

Sff ^t^l I R *ltC3i^ FtC*f V a ^ 1 ^- 5 ^ ^ ‘4fC*P»- 

f%i Ftcn vi ^t?i Vila's ^ ^tic^c^r 







«l«C«t ^11? m *ft?l I ?R5T Vi ^ f^% 

v^ tf^5i vfl^; ?jTWC3i^ ^11^ R ntcn? 5;wi 

4IC^“f I '■tfltfl Vi 

Vg 5lC*f *<[TC^ I 

* * 

*ttC"^ I R ^icai?i 

51WT 5tcn?I «IC^tflf^?l 5tc^ 

K FTf^fS R-c^ m"*t f^fiea 

vQ sic^i 

*tc? ^ : 

V=5jt?c^^ I 

D=^t^W9i^ I 

«?=^iTc^?:^^ I 

sii^c^^i 6tc^ ^1\ 

I '5lt9^^ X VD. 

<sjtc^ ^irc^cstis 

f5^?| Vi ?T%5^1 «C?5*f 

1 ^51?« D cq^?F I 

-®?I vD, ^tC^J^F t'D «}C^n 

I ^'3?lt* n nrD ^1^«n:^--( ?Ffe^ I 

.*. n ^TC^? ’fC^ ^=VD+^^fc•D 

^(v+ntOD 

n ^05 D« m m, 

«^ = VD«. 

.•. VD„ »(v+w«7) D 

^,1 D._=v+nt;^l+^® 

D V V 

~ ^ i ^ -1 +,M-- 



f|35 S ♦t'W 


D 


^1 p, 


:=(l+«;^)l 





ist 


c^^, M\^ <2n:?rc9r ^^cwu 

31^%^ ^!jt ^ I nfrrc<?r »i^5R>(r5i 

’^af I 

»i)^fB (U-tubc-ai) <2(^tc^?I 

"^®9[ ^C^?l ^55^1 ^(’^tt'iFCSl hi « hi ^^•s 

di « di ^^C5T, I 5^f5 

di hi 

f^f%S ^B5^1 hit hi ‘S^s ^5?"^ di, di ai^ ^3[ 

( Siphon-a) ) FtC’f?! ^t^l v£|^ ’fT^ 

^^Z^ ’fTcaj ^?I1 I 

^ ( Boyle’s Law ); ^ffsTtarf^l C^t^l'S 

5tc*f?r ^ i 

P '6 V ^T^l ST^f 'Q 

^c^c^nr PV=ai^ ait ^t?it'8 ’Sf^t*! ^?il i 

fiTW-t"ls{ ntz.^ n P*= (^^:^)"p* 

3l“xTO ntt*M n ’I?f ^tl5 m p« = ^l+w^^^P. 




1. State Boyle's Law and describe a method for its 
lerification. 

2. Describe a suction pump with a neat diagram. What 
is its limitation ? Describe any other pump which has no 


such limitation. 

3. Describe with a diagram a pump that may be used to 
raise water to the roof of a 100-feet high building. 

4. How can the specific gravity of a liquid be determined 

with a U-tube or a Hare's Apparatus ? In a Hare's 
Apparatus heights of water and kerosene oil columns are 
so c m. and 38'5 c. m. respectively. What is the specific 
gravity of kerosene oil ? ( Ans. 0’78 ) 

5. Describe a siphon and explain itsi^iimi '"^ TIi7ta/!s^rg 
the conditions that must be satisfied in^^^^ 
may work ? Explain them. 

II—>• 






6. Describe an Exhaust Air Pump with a diagram and 
explain how it works. What is the limitation of the instru¬ 
ment you describe ? Calculate the pressure in the receiver 
after n strokes. 

7. Describe with a. diagram a Compression Pump and 
explain its action. Calculate the pressure after n strokes in 
the receiver. 



ii ii 




II «W5i 'stirt?! II 


«TT!Rrtsrfe 

[ Thermometry ] 

'smnn ^tf^, isrc^tc'SHi ^5rrc<?r 

e2}^f% ^1 ’jef 

*r% 1 W^ls <Tn%, 

^ «fc«fi «n:’^ ^fiz,m ei^rt^*!, ^^f1% 

<2t^l% ew’in ^ i 

^tftc^il 

: 

^5rfc«f?i w -srcTit’t ^f^9! 

m '3t’t 8it?i I ^<5? c^5fi 

I 

«i^t?r«ls i2tc?TO ^C5f '« 

(gaseous) ^1 ^ ^?1 I 

C^1, C^lt^l n?t<'Q ^ I 

^®»rf?l«l (Vaporisation): ^fftc4<r ^(ti:"*! ^'1t9C^ni 

?Jt*rt?rf^^ fajTTl t 

-nm (Carbon di-oxide) ^ 

(Combustion): ^|%C^ 

«r^ T^ I ^fSc^ ^ ^ 

(gjsCT ^?( I W?Rt^ (Ignition 

point) I ^ fiinrr’t P 1 

^tc^rh® ^«,*tt^f5i: 'srr^^ 'sfT^cjni «(tc»n 

^ I 5PP ^t?I ^ f^9TtC^ (filament), 

5m*&^ ( mantle ) ^ 

^ >rw ^sitc^n Ttf^ ^ I 





S4* 


'e 

[ Heat and Temperature ] 

'®t’f'« I nf^* 

’f'f'l^sif?^ I "^1%!:^ C’^t^re 

^ -st^sj ^t,Qi ^1^1) I ^fg. 

JRt^ ’(f^sit*! ’Rt^r JTT'Q ’TICiT I 

v£|^ c#f»f 'S ^9f 51 «rff^C3?'8 c^f^ 5l-'il^ 

^c*i?r (R^ I 'strr mU '«t’i (StcfT^ 

^ JRtJI ^fk <1R ^^\ I 'Q v£l^ ^ 

^%i ?!tr^C5I ^C«(T ’ISIR ’ff^tc*! 

^t®f >2fc^ *151 I 1%i ’^r^part 

’Rt^l ill I W.^^ 

I 


[ Exchange of Heat ] 

vu^f5 'Q ^ ^ 

^r«?! ^^^1 jrR ^ I 

c^ic^csRr 
fwr?p 

'StTOil ^%5 
'BrrtfR-^wTw^f ^1 
?rt^t I 'i^^ fkai ABCD 

AB 'S CD R^*t ^m'U '4^* BC 

"*?•*[ I S 

(stopcock) 

^5f Ff^ii AB'5i^i?nii ^csfw c^n:^ CD 'sicn^i (R% 

^ i ftfcsf ab ^'x»{ CD R*sr*R fwc^ m 

>21^1!^ i c5ic®5i ^'Sfi srtis^ ^ 

t ^c’t^ ?lt5i csic^c^ra 

'JSRI ^ v£J^ ^ff?^«tf5c’^f 

2t^C^ ^C^tWtfB-^ (Hydrostatic analogy of heat 
flow ) ^c»l I 


%55I ^WC'5 4flR»[ I 



If? : !5t^ at^3 ijeHl^tl^ 







■ - - r~ r 

[ Thermometry ] 

7 \^^ ^T^c*t?i c^ v£i?pf5?[ >it?ti^u ’fi?t?;<?i si'N 

I TO ^6 5tTt% <£f>ft?im ^1 

c^ sitm ^ ^c?ni <ssf*f1?«l ^ 

I c^5T «|5it?i*i ’rfc^tf^feti:?j?r ^cerrfl^ i 

nt^W 'Q C^Ft^ (alcohol) «rTC^tf^^ I 

va^f5 c^t®Tl i^9f, PQ ^ I ^f5^ 

^■\^ '«it^c‘ni^l ^^\^ =[^ ) I 

^5? <2tu^^ ^Z5 ( bulb ) b 

^111 I «rr^f5ii ^ c^9ii <«rrtTO i «rt^ 

^t'QC^ ^1^15 B ^?[1 i ^<1^ arfc^ 

^ ^ vrtfro (f53i) 1 



Ji^5i?ffeiss ^Msi^flai: 

^ TO? sfcifj nt?*f I ^?TOr 3^3ifS? c«rw 

»lf^ ^PTC51»IPf ??tc?? TO? ?t?1 Wl 3^ I ^ffCTO? Kic?! 





^ 1 ^ =TC5T?i nt^*r 

5^1 1 ^1 ^-w CW'S^I 

^9T1 f^s «fJitfl^ ^hi nr^Ff c^*r ^%1 

'sn^tCil ^Tf^ ^51 I <£itm ^t®J5f5 

'ii^s ’^ajrrcjj ^5j nm «{c^’n i 

vfl^*N f*fc^ ’ll?i»f^'W f%^c^ 

^ftpm ^f^C? I M'S! >!°sff^ ^^fl1 

^51^^ *ft?(r ««:?*{ I 'ii<fi{ a «ifc^it^fet^f5 

^tsff?! f^f tfJJItf^'® 

^^1 Tf^q^g >8 b-c^ ’ff®!:? I 

^’fC?! =^^Tf5 (ieal) 5pf^51 f53l) i 

^fw 5!CltBE ^’fC? c®Rn 

^c? ’Tf^ ?tc^ ^ifB?ii 

^ 1 OQ^R ^3F <?ft!:^f^feT?f5c^ fstf?! 

m I ^W^\ ^TCR SfJTRf*! 

^ ^11 

f^RltV (Determination of fixed points): 

I %t^ c^t5i« 

^^t?r I 

( Lower Fixed Point) 
Ffi^ ^1 76 c^: fsi: 
-nRUf^c^^ FtC’l 1%'®% 

( Upper Fixed Point) *(^1 

f 'CR^F I 

^'Q ^Tm 

cw'siii I ®t?i<iir 
I ^ ‘ill 

?nf^91 ’IRf?? ^tIC>F5 

=rff^ ^Vs <1!?^ 

^ I vfil 

*tt?Pf-=^9 filter vn^f& ^n ^1^ 



f^iflst^ f^‘6f 



( Hypsometer ) 

I ^T?r 5TW 's^f^^T*’n 

^’fc?i '«rti:^ I* 

1%<lC>ltf^^tC?l^ 

?[t'^' <^^15 

( Manometer ) ^a ^31 

'Q STC’f?! I 

va^«tc^ 

<Tr^^f-^a5 

I ’ft^ff-"?cai?r ^nc^? 

fitter vii^fS wt^ ^ti?i I Tf’tfB^ 

^TC^ll^TilfS^ 1 


JOO 


ion 


Jd 


fnl 




- 




7^212 


I 

180 



U'. 


32 



«=i‘x fR I CJTi^cat® « ^^5 


twf'. 

^^ijtif (Funda¬ 
mental Interval)! f^K '8 

^fC^- 

I 

C^91-5I?^^W*< (Gradua¬ 
tion ); 

^f«1T^ 5^5! I -iit 

f^?lT^ ^1 

C5^1%^ ^T^s(t51C^ ^5jt5[ ^5tC^ *51^ 

c%n I 

’fT?!*! ^ ^zm 

<2f>rf^*i 3ic9f «{t?( 

>f5lT5nt^ I 

c^c?i? c^^'Q 


^1 f^f«a 5itso ^tf5 <2(11^ 


♦ 5fc*i «rsi Wsf f^fat"? •ItfVi:®! <^f •>fS=ft^ fk^ ®C9!^ T^*itf 





)Ct 




I C>!^c-sr5 >8 ( Centigrade 

and Fahrenheit Systems ) I 

c^ff^CiSf® : v«it «r*rt^c^ 'q 

^‘nc^ (^1 ^T^*(t5ic^) loofg >i5it^ I 

( Centi) 511 ‘•n'S’ vfit I 

0 («5^?i) 100 ^ 

^ I ’IHt’fTfn ^fTCn^ 

I 

( ^ ) 180f6 ^^u ^NC*f I 

(il^ 55^11 I f<55^ 0 ( >^f ) 

f5l%® ^ ^115 32 ^?f ^lf&5l 

C51 *^5Wt^ I ^55^tN 

fsigf^t^ 32 7\x-^^ Vft^ ^tc? 

(32+180) ^ 212 ^1*511 '8 

vrf’iijf^c^ 5{tc^ ^^t^tc5=( 10,20 

CSf'Q^I 5^( I 

c^T5f8 ^ ?itf%!:^ <£1^ *tT^ 

( ?1 ’ften 50 ^U, '5C55 v^ 50 

^1 50° (7\, 50°C v£i^«tc^ C^itli ?11 I 

«rf^ 80 wte^? <itc*t 

^^■®1 80 ^Ts 80° •SP1. ?11 80"f 

C^I^ 1 

§^0 (2^«ft^?^ % 31C^ 5??1 ?I1^, C^t^l'Q 

C^C^ C° c^. C^C^T F° 5P1. ( 4ilN f53i C^i^r ) 1 

5^c5fi c^c^i c 

I r<^% C^Z^ f5(wf^?T? = 32“ ^1. I 

F° ^’. C^Tfe (F-32) ! 

.*. c c>i^ca^ = F - 32 ^pTCij^^t^fe .(i) 

/. 100 CJi^cai^ ^^=180 ^?i 


180 9 

100 ^ 5 


c 


99 


if 


••• (ii) 






CO'S (ii)^C^:^C =f-32 

^ c __f-32 

^5 9 

’^ai c^T^'Q T^^^^ 

^^1 5it?[ I c>it^¥ ^zm s^TSf 
( Conversion Formula ) I 
^aifSc^ ?;1K: 

C ^F-32 
100 180 

CTf^ 140“ 5P1. I ^ ? 

c _f-32 
100 180 

F=5l40 C __140-32_108 


^$Vs C = f^<C'# 


c _140-32_108 
100 180 ~ 180 

C =M^A00^g 
180 

f:{i:<^l ^^^1=60° CT. 


= 60 


^sft5^«l 2 i 40" c’l. 

^zm ^^1 I C^C9( ^ ^ 

c=40 = 

, 40_f-82 

T -5“ 

^1 5f-160=360 
^1 f = 104, 

wt^=io4° •??). 

3 I ’®Jt5ltW?l CWCI^ 98-4° rpi. 1 > 

f= 98'4 ?if5ic^ I 
_c ^98-4-32 
iUO 180 
, C 664 
5 9 

9c=332 

,, c =???=36'8(iit^) 

y 

.*. fsic^ ^*(t^=36*9° c^I. 




4 ; il^*. (M^ 

5i*n^ti ^ m ) ? 

,2f»ft?5JftC? C=F ; ’ff^^'®’?C3J c-il? ^WC5l F f5[f^, 

f^f-32 
b^ 9 

^ 9f=5f-160 
^ 4f= -160 ; ^1 F= -40 
f^(c45f ^t^t?*= “40° 

( Clinical Thermometer ) % 

cwc^5 vat i 

5TC5! v£it «j[rc<rftfeT?r 

95° m. 110° -spi.-va? 9ttc^, (Tit^w vat 

C^t CW^STt I 

98°*4 iFfc95{^tct? I c^ 

vat 98°'4 Tpi. vft^fS ^5r®tc^ 

^1 (vsjjf; f53f) I 3Tt«ff^*l 

<tT?W*?3 

^Tft^l va^v Ftfifw 

f^#*r I vat f^1 

’f?!**Fl 'Sftc^ I c>it^^ ^C^lt^T 

^rc<tfi[tfrsj ^’fc^ c «tC^ ^5lfg 

va^t '® ^ Con¬ 
striction. ai%^ cffc?? ’ftt^i ’ft^f 

vat ^f?i?i ^ittc^ 

ntc?r I (3rt%?r cn^ ^tc^ f^f^a ntaw 

f5^ C fii*^?f ^<1C^ ’Tr^W’?3i > 

^f^T^^=(-vaa w\z^ ^K\ ^ va?i^ 

^ *rfc?i ^11 ■ -^pcsT, m?i*f’?c3r?i 

?^tc^ atf a c*rc^a ^ i 

^rtc^TfttinfSc?? ca?tnf ’^fflTftc^r ’ttinf’^ai 
’tta ^l.i^t%l ^CJTI 

5?R ^fCaTtftfet^ ( Maximum Thermometer)« 

C^vQ 24 ^*§1 mm ^ ( Maximum ) Tl JlctfBS va^^ 
( Minimum ) ^ ft»T <fC^ I ^t 




^?tfr «tic^if3i§i? ?f^-\ ^ I 

^t:«f^ ^ 5^5f <!fTS^f5]^ij '6 ««ItC#tf^^5 I ^^tcs? c^ F?IS^ 

^tc^fi^^tcil^ ^<s^1 CW'6^1 2^?^, ^t?5l ^t^5{ I 



''S^t fBilf : 5?15f '*ltJ<Tf^T‘.tiI 

v£i3|f5 ( Frame ) 

CW'S?tC^ ?! C^f?C^? c?'5?l1 1 

?t%? ii)?*f& ^"l®!^! f^Clt**^ (Index ) ?tC?^ I 

^t^f^-f?f’*il I c^lsi fviW5i 5?sr §^'51 ?T%r 

vi)^f5 >rr?Tc?j fi^i:#»r4f5 ’ft?ff’?cai? 

^e 1 •slt’S^CSi? ( Convex meniscus-*il ?) *>5l4 CW'^?1 \ 

«i?tf?^ ?? I ^51^1 fsc^*f?sf5 vffgtj «fTf.^? 

* ( Surface Tension ) ^'STf ^f?C^ <TfC? ^11 
^t^t? Jic^ Tfi^ dfii?n «it?it 

I ^t?t? ^^^1 ^ff5^ t%i 

srtf^5l ?t? I viit ^^csr 'sitcsit^i 24 
C? ^?^tR m ^?^t5T' 

^tC5T15I 24 5^551 ^?3^1 ’ft?1 ?t? I 

'BR?! (Minimum Thermcmeter)S 

5??f 5[c«i I 

sc<?r ?t^af c^t?^ ?1 us5it^t^9l ^f??1 v£t^ 



fsz j ?tn:5^tR§t?[ 

<£!?? ?T?1 I ^tC^«T'^?pfV 

1%^c?i ?tc^ I 

^z^^ 5it?tc?i f^#*(^fB 

>!=fin:^)^ v£|^ 9^ii:5[?! ?lt^g ^PC?; ^Cff? ^ c?? 

’(t^l ?pit«il ^tfl ^31 IjT^ ^tCf: ?f?i?1 ?3 t ^9^ TOI 

C?tB fF ?t’!‘(tW Cff5i5l *11^3? I i55}.lit^^«^ 

?1 ( Surface Tension ) 3?1 1 




■SCb* 




( Concave meniscus ) ^ 

CJf'eTl ^ I C^T^9l’?3f 5JtCS[ <£fr^^C5f5 ^»f- 

1^C*f'*f^fBc?P I 

^f^C9T mfm C^T^®i^3B 4{mf9^ ^ I 

fsK#*rc^i ^c^t5T ffc5i?r ^?5f m 51^^ ^^1 

■^T^ ^T?I I ^tc^tf’i^^f^'e ^n(5f 1 

ft^-^flir *rf%fir5 m ^ (Sk’s Maxi¬ 

mum and Minimum Thermometer): 

CS'CSf yf’vS^ir <|S%1 ?ItRfl CW«?(1 

I C^tfel ^A‘s 

R5if5g c^t?5i fw^il *J< ^?1 

’ifTC^ I -ElJ^^FtC^il ^°N»f ^ ’t< I 

cn^ c^tfe ^^^T*v*r 

f^51 ^1 T5ttc^ 1 c^t^ ^V-f 

^ C5t^ I 

TT^TC^ “511 Tf%1 ST1 

Wfcn C^tm 31C5f c^t^ 

F35r ^ lilt 

<ittc<ftf^^t^ fjffi C«ffw ^tc®! 
f5(c#*t^ ^tf5 ^f^?i1 

’rf^^’?c35^ Sim "srrf^^ii ^ ^fl^i 
CTf6^1 p I ^^1 Afn m, 

*fT?«f 'Q ^ 'AAs 

AV[ fwc^^ ’ft^ W-I^f5c^ Cif^l 5lt?!l 

^m I f%^ ^^1 ?tf^l 

'RW«^ 'e ^5 

f^^vil?! ^C5I ^-CciA Ctr«?ftC91 I 

fk^A C^IA lilt C^fR^II to? m I 

^fsic^f ^®\c^? c^T^ ?ifto ^ iii?N *tt?^ai'« 

• BW C^?»I «P?f^ C^ ’Pre ’«?’! #tK^ fiv »K? ^tCRl *fC»(F 
«ww« <mm «iw5f JTr*ic*ni jtwi ?? i ai ^w\ ^tscr ^ ^ 
*11. ^cRi Am «f1«^? ^ *il*ft*i? cfW fu 









mi ^ I ntw^s^cas? 

^BRsrfR^ 5t!:’f f^cm v^ *i:9*t 

f2[c^5ff5c^'€ cit^^il 3it^i1 ^ I 'it 24 

7m f^c^*t^f6 ‘iiTv^^i 

’Jtf^csi «f5rrf4^ ’ft^’sjist^ df^m ctti, fti 

^c#*t?FfB 5ic«(j m 7\tm 

-«itc^ t 24 yi5n:?^j m7[ f^c#*t i 

^■n:tttt^t^f5? ^t ^tc*f «rfc551 5^^ ^ws>t?i 1tc^5 

c^f5 ^5 ^’tcir ’JiTc^ m’ fwc^ c^^ifg 

?tc^ ^ncii ^ I f^ct*rc^a ntc^ 't c^c^i? <Tt^ c^rf^i 'e ^^3^ 

m I F?5( '6 <Td ’rt^w 

fj|d*f^ *ft?nt^c5!?i 7\f^^ ms\t( ^ 1 

^rtc^"Tf*ift?i felted c^59!'« *lt?cw?r ^sri s c^t^ 

« 'fit ^t«rti;*i^ '«(1c^tf^^t!:?i i ’«ftc<tft^?i 

cspc3f nnnf cto 

I ^C55 c=^fl=( c>pcai c^t^ ^’fc?(t?l 

’fT^l 3ITtc^ I 


1. nwff^ c^. 

*Si7iX 357° C7\.i 

-39° f^^?j ^?iwc^’Tfcti- 
f^Tc? ^T^irr^ ^^1 =?l I 

f^c^ fiftn 357° c^T. 

^1 ’ft« I 

2. “itT^ICJf^ ^t<1 

^ ^'?fT^ 5it5rm ^rn 

Tim ^^1 I 

3. 2ff% 

<itTc^itfsf^Tc?iij 'fit fn^ 

^Sfl 

4. ^T?ITf #T5!:^ fw 311 

“ntni 5itf^?i 'ifTc^ 3^11 

W3iTfs|fl^, 
iic5i^ *fiiiif ^itft^ii <jrfc^ 3it I 


c^ptm 

1. c^t^CT?f 5t?f;rt? -112°c^. 

'S^* *^^311^ 78° c^. 1 

tics? 

f^?F ^ 3jt*l1 

^y f^rf viit «itc3(1- 

2 . W 

3. <af^ 

«f3ii 1 

vsit c^tipi nt?icw?i c^cn 
'«t»i I 

4. ’IK?! 5lTf^?1 

«fTc^ I 3|tf3j3iT?i 

JisiW ^?l -JITC? C^t^»lf^*5 

‘ilTftc^ I 

^,1 . 





i'5»« 


^tC59 5lC5(T»nS 
C^U'Q Si1 I 


C^t5»l 

5. ^ 

v£|Tv 5IC^1 I ^C5?P 


II II 

^tn ai?p <st^tc^?i 5it^ ^ftc<?i 3{cj(j «ic^»t 

f^s ^^5?, ^I'^'i, 

f^?i1, ^IC511?F ^«Ttfw I 

'5t*t '« S ^t’f '6 ^^31 v«)^1<C?lts(^ I ^I’f 

fif^tc?!^ -ff^ ?It^1 ^'W?! ’ft?! 

?r^sr I ^t^i c^tJi'e 

^^5 ^<t^ m ^1 ^t?i I ^ffc^ 

^Tif*l 'Q '^^] ntCil I 

«lt5ft5!-<2l5ft5< S ^f5 

’f<I’^?f Ws^ti '=(^=^ ^?3 ^?55f ^sfl 

^ ’f^T^i ^ I 

^ni I ^pc^f <tfftd^ CT 

^?! ^t^tC?f?l ^It^c?!! ^Wt?f «ft?l*fl f^^tC'f?! 

I vil^fS 1^1 «W?*I ; ai^ <£f3lt?!C<t?! >lt^C?[J 

'^T’ftT ^?I1 ^?1 2f»lT?I*1 I >it«ft?f«f^ 

^tc^Tf^^?! ^?i®r ^f5?ii ^ \ 

'e vii^ ^^f5 ^hl '«itc^ i 

C^ T7 — ^*7 

y 

*?3lf5 ’fte^il ?(T5 I >lt!^TC?IT C^r^'Q <s(«ft^c^ 

OT«^1 ^5! £f«ft^r® ^<il ?it^ i 


1. Distinguish between heat and temperature. Explain 
their difference with an analogy. 

2, Describe the construction of a mercury thermometer 
l(|p to the stage of filling the thermometer with mercury. 





3. What do you mean by lower and upper fixed points ? 
Describe how these fixed points of a mercury thermometer are 
determined. 

4. Express the following temperatures in the alternative 

scale : (i) 122°F. ; (ii) 25“ C. ; (iii) 482“ F. (iv) —100“ F.; 
(v) -175“ C. ; (vi) 350“ C. (vii) 24 5“ C.; (viii) 36*5“ F. ; 

(ix) 0“ C.; (v) 0“ F. 

5. Find a temperature which is expressed on the Fahren¬ 
heit scale by a number double of that on the Centigrade 
scale. 

6. The lower and upper fixed points of a thermometer 
are marked 5“ and 85“ respectively. *A body is found to be 
at 65“ by that thermometer. What will be its temperature in 
Centigrade and Fahrenheit scales ? 

C F — 32 

^ I ] 

7. Describe each of the following thermometers urith a 

diagram and explain how it is used : (i) Six's Maximum 

and Minimum Thermometer and (ii) Clinical thermometer. 

S. Compare mercury and alcohol as thermometric liquids. 

4. (i) 50. c>l., (ii) 77“ (iii) 250“ c>t., (iv) —73-33“ 

(v) 283“ tpi., (vi) 662“ H (vii) 76*1“^., (viii) 2-5“ c^., 

(ix) 32“ 7F1., (x) -1778“ c^. 5. 160“ c>!. 320“ 

6. 75“ c^. 167“ -sfi. 






C Calorimetry ] 

3Tf'rf^*l f^U'^ c^j{« 5ic«<j c^. ^%t®i efc^ 

^t^?( 1 

f^r^a ^^^\z4^ ’tf^^t‘1 "^tn >sn^‘i ^51^1 

fkf^x i sTfsitf^^ ^t% Wsm\ fi{^ 

’ftc?l: <fl^^ «(31^ 

f^. t%. ajJj. **l5p. f^. «il3!. fif®ft%^ ^TCn!f ^2^^^%^ .“ 

; 1 ^c^i"?! 1“ C’T. ( ^1 

vn^ ^C5TI 

fa. s 1 nt^'S ^C5i^ 1“ ^P1. ^^^1 ^ 

■{ ^1 1 f^fB"f '®t^5 (1%. ^.) xun I 

1. 20 ^ ®1 5“ C>f. ^ 

1 1° cjf. ^f% ^tc^ 1 ^jt®if^ W 

.*. 20 „ „ „ 5° „ „ ,. „ 20 X 5 

^1 100 

^5rt5?*t 2. 5 ’flu's 7“5 ^]. ^f% ’ff55it*l 

I 

1 ^n. ^^^1 1“ ^1. ^itC’T 1 f^. ^1. '®tn 

.’. 5 ’fl. „ „ 7*5° „ „ „ „ 5x7 5 f%. „ 

Tl 37-5 1%. ^1. i^. „ 

3. 10 ’TT^ns ^zm 20° cf\. ^fk ^ ^It®if^ 

'stC’t?! ^zx\^^ ? [ 1 453-6 ^\^ ] 

10 ’tt^N3=: 10 X 453-6 5J [5^=4536 

1 ^ 1° c^, ^f^C® STtC’t 1 ^Jt^lfl 

.-. 4536 „ ,. „ 20° (71. „ „ 4536 x 20 ^Jt^lfl 

X\ 90720 „ 

^t^«l 4. v<i?pf5 3Pt^ 50“ c^. 100 m «rfc^ 1 

«fC9!^ ^^1 30° C’l^C'Src^ sitf^Tf?! *JC^ nflsTf*! ^ff Wt’f 

5Ff?[c^ r 





i'bS 


50® c»l.-30'’ C^.=20 c^. 

1 ^9T V cjf. 1 ^Jl^fll W 

/. 100 „ .. 20'’ ., „ 100x20 

^1 2000 „ „ „ 

5. wc^?r ^ ’’ft^'8 ^ 200“ tpI. 

? 

200“ ?f 1.-80“^1. = 120“ (interval) 

1 9\i r m. i f^. 'st’i \ 

:. 2| „ „ 120’7pi. „ „ 2^x120 

?1 300 fe. '31. iSi. „ „ I 

S 1 ’lt^vs = 453-6 

1“ ?[?=CJltoC^^ (t) 1 f^. ^1. 

vii^c^ ^51 ’qt?: 

1 ^ttSf 1“ C>T. ^Ws] sitC^ 1 ^*1 


.*. 453*6 5rfH „ 

(■y) C*!. )t 

)? 

„ „ 453*6 x» „ ' 

1 •ft^'8 „ 

1° ■«F1. „ 

» 

» ,. 252 „ 

1 „ 

ru „ 

5» 

„ „ 1 fg. 31. v!l. 


1 fa. 31. (il.=252 


[ Specific Heat ] 

51"®! f5K#C*t^ ^**11 

I C5!T^S 3T5rl, ^Jil, <1W?1 -21^^ 

( steam heater ) sic^n '<im 

ntc^ I c?fc5iii ^ TO '^• 

W I cw^ vi}5f-v<i^f5 vii^-^^fiS- 

f^f^ TO c^it^ c^iTcsi^ 5(c«o i 

o^^ >1^50 T^^^t 3tcn^ ^ 

TO w «}c3j^ ^5! 9I5J1 csrfcsi?! TO sitfroc^ i 

TOt* M m '5t?[?l 

^31 TO 5irrf^c3 fff%ii TOsit^i w i 

TO ^TO '5c?i?i fTOfi ^ 

TO^*! 3tn «5}^«| I 



C^'S mu ^ 

nf^^Tt*! ^TC’m OTf^ I ^1% >i<®1 >TO 

^C3!? c^m cwf^’stf?^ 

-pff?5i^CTK 3^?itc^ I ^9it?r 

•<l*ftc<?(« i#i^F ^fac^ c^ ♦ff?5it<i 

^tc*^ ^f^l > nwt:<3 v£i^f5 hf^lj t *i?fc<5 

^C5( I vfit^n ^sm f^cw^f =?^1 ^t?i: 

^?r ^wtc«6r f^St «it%?rr*i 

TO (^1 ^fm^) '5t’tc^ i? ^twtc«fir 

1 ^ '^s\^\i^ V cn. ^t%c^ 5if^ O'l ^ji5if5 

«t1% ajtwO*! ^iT^lf^ 

< ^10*1 ) I 

^t^t?l, 1 1° C’l. '1 ^It^lf^ 3!tC^ j 

^C?r, 453*6 „ „ {^y c^. „ „*lx453*6x»„ „ ^ 

1 ’ft^'Q „ T’^PI. „ „ -lx*252^^51!% 

^1 '1 f%. ^1. ffitc^r I 

[ 252 ^jT5!fl= 1 f^. ^j. v£|. ] 

^tn="0*l f^. ^1. «ii./*rt^'Q v£i^?i»c*i'e 

^ I 

Cast'S ^T*f f^. fi?. ?l ^>P. f^. m. C^l 

€t^i»t =^1 c^5^, >rt*^wt^ 

<j|tc^ I 'ST’fc^ 3Ts«f]i ^W'Q 

«f^T*r ^1 ^ y CTO, 'scTcnf^^ ^t*r=0*l I 

f^TO f%<lt nf^3(t«i 

ff%a «f?r ^1 ^ 'st’f 

^t<t I v£i^ ^nWI ^reprr?:^ 
^t<t I C^t^s ’fwtN? ’®itc<lf^^ ^T<t 

=1° 'gfcgT^^ 

wim 1 1 

fitcut^^ ^t%i I 'srt^'t^ ^tc*lf«!^ 

7\im\ ^?[>rra «itcnf*F^ ^ i wm 

^cnf^5f ^n=i ^f?/art5i ?111%. ^./’Tl^, cw !• 

'SW ^t*lPF 51^ 

«f^tn ^5Wn ^*f=4rf^ ^ -i ^ 





•1 1 ‘^t«Tfl <2tf% 'srfc^' 

*r5i Tit^ I 

w=‘i, ^ I 

1. ^tn=01 TTt^f^/'iTf^ 1 50 m 

's5W?f 32° a\ «rtf^ ? 

TN®tipTtR: 

1 i5Jt5[ '^tsit^ 1' a. 0*1 ^Tt»lf% 

.', 50 „ „ 32°(?!. „ 0-1x50x32 „ 

=i6o^?isjmfi 

^t^*l 2 . '^<t=‘i2 ^c^r, 20 

C5ft^c^ 32° Tfi 112° ? 

^ f^. f^. fn. W’t \ 

112°-32^ = 80°. 

’rN®t?p!tc?: 

1 ’fi. 1° w\. 9itr^ *121^. ^1. 

.*. 20 „ „ 80° T^l „ „ -12 X 20 X 80 „ 

V, 192 fsf.'$1. in. 

1. f^. ^1. ^.=252 ^5lf^- 

/. = 192 X 252 =48384 ^Jt5lt% I 

^5ftij?j*| 3. 50 5it^ 'Q^?I vfi^fS ?fc^ 6 

(?i^.in5 66 ^rt^f? ^ I 

3}tc^c?r? W=s 

1 'ST^ srfc^^i^ r (p\. 9itc^ s 3PTNf? 

.*. 50 „ „ 6° c^. „ S X 50 X 6 „ 

^ 300Swt^ 

3005 = 66 

^ S= ^=0-22 

^Wt^*14. C^'Q’rwtC’^ — ^t^m«srl^ 

f (?\. 9itf%i:^ ? 

1 1° (p\. s 

• • ffl / (?!• )> f9tSt 99 





H (fifft»( ; 

H=mst 

^ ^i1*iQfi(^!i 'iw(5 4lwt^^rt Tts! I 

fronarTTiSt 

[ Method of Mixtures ] 

V6 %55T 

^ I ^srl^l ^ «PFt1J 

^’fil C^ '^t’f 4fm 

^c?r ^■*i»i ^-$1 5^1 p I c^3r ^ «(f^^ ^refi 

^ ^ c^'S 

4W^ 5;1, 7i»«5< ^t’f P^tPi ‘iit ^ ^kt^, 

^ ^ m ^^1 ^1 I 

^ W '5(t?t^-<2fWt5R^^ C^ c^^'9 ^t^*! 

cstnit’f ’iTni 1 vs^^’t ^wt^*l 9f'8?r( ; 

^t^«l 1. 80" c^. 120 ^ ^ml^ 5ic»(j 30° ct. 

50 ^ ^ Ftf^ f^c^T f^c«ni ?^c^ ? 

^c^ f^stc^ni f^c«f?( cf[. 

^C5T ^ (80 - if Cf\. 5t>l ; 

%®5l WC9RI (^- 30)“ c^i. 1 

^^t*, ^ ^ ^n=120 (80- /) 

„ =50(i-30) „ 

^fm w = 

120 (80 - 0=50 (i - 30j 
U 960-12^=5^-150 

^1. -17<= -150 - 960= -1110 

?1, t * 3^^=55*3 ^ 

k«tC*R ^^-65'3“ C5FT. 

2. 90" (?|. ^ 115 ami «fC«Rl siwj 30“ c’T. ^*I1C¥ 

20 V^^l'SlfC^ vi)^ ^ CW'€!n ^1 ^ ^ 

's ’png ^c*ni ’■rrwPi-fiffPi ^ ?[fe®r 

ifc^Ri 5t»T *rfe^ ? C ^*f 0*1 ] 







^ = Cf^. 

.% = 115(90 - 1) sprN% 

vil^^ ^1 w = 20 X O'l X (< - 30) 

( H=ms< "?3[ ^5?>(tC^ ) 


^1, 

^1, 


^1. 


’ff^s ^T<1 

115(90-i)=20x01«-30) 

10350 -115<=2^-60 

-117/= -60-10350= -10410 


-1041^ 

-117 


= 89 (filial) 


^^^^^=(90 - 89)“ c^. = 1" c*J. («Jt^) 


^rt93l*l 3. 30“ (7!. 75 mm 98“ Cf\. 

30 <^^p^ 'e«?c5ni c^f'9^ I 

3rrc^C»liJ 'S ^'«lt3FW 0*22 *<1?^ 0*43 

3^!:^ ^?I1 ^^1=/° c^. 

.'. 3rtc^>i X 30 X *22 (98 - /) 


„ 

=75x*43(/- 

■SO) 

f^l 


=^^fif^ W 



75x-43(/-30) 

= 30x*22(98- 

-/) 


5x*43(/-30) 

=2x*22(98- 

t) 

^1. 

2*15/-64*5 

=42*12- 44/ 



2*59/ 

= 107 62 



t 

=41-5 



^tw=41*5“ CJfi. (4mi) 


^ ( Thermal Capacity and Water 

Equivalent) : CTO'« ^ ^t%l 

^ 1 (fl^ ft fftRT WW C^'S '2l?[*l 

TO! «CtS^ I co^pfB C9IT^ 

v£i^ 5 <51^*1 

5 I 

'■It’CSl «ftf^ C^f t^l'e ^^-3 3tf^ w m f ^ vii^t ^’ftwte^ 

ms «}c?it«f3i I ^1% «rrw^ 

( Thermal Capacity ) H S 

=ms ^J|*|T4I 



^ W >5ttsr '!5t<t s 

m ?f% ^f%C^ ms ^Jt®lf5 ^tc^l? <2{at^5^ I ^1^ 
ms ^ ^®! 9I^C5I 1° C’!. ms 

I '®l'sfT«s m 'STfsi ms >511^ 

4if^ C’’^C'5t^ ( 

^1 >f5rr^ I ^jT9if?fW^( 

m >5rt3r ^c^?f ^f5?r ms ^Tsr ^c3?t ^^c^i'e 

I vflt ms 

c^iTs tsi^ f®<3t «PiF <2ic?rtwtt?i 

^^151 ^f% cn^ ♦rfimt*! 

( Water Equivalent) I 

^^t6;?1 7n >51151 >ilTv s ^tC’ff^^ 

■c^TjI' 8 ^5r>i5(c^ w ^?f1 <£f^H ^f^esr: 

w = ms arfsT 

«j^v£i^ c^lJi'Q *ft?i^ 's Tsmu 

.Ir ^ ^ >in<rRtwii \ 

f5jf%s[ I fsifti ’iRi5^t«i 

sH^Tf ?FTt9lf?[ (^1 B. Th. u.) I 

TO?r vil^ >51151 ( ^1 *ft^'!5 ) I 

^Fft^«l 1. «q?pfg ^tsrtf *ffcaj?( 50 >SlT5t I 

0‘1 ^9i, >Sl *rraifB?i '« ? 

«1135F ^=ms ^Jt®lf^ =S 50 X 01 =5 

if51>R= ms m = 50 X 01 51151 =5 >511511 

^f^«l 2. ‘ii^fS c^l^tg ^im ®f3!^5i 2*3 >511511 25* CK 

45° c^l. ^1*f silf^fi:^ ? 

^515(51 = 2*3 .51151; .’. «m(?^ = 2*3 ^Jlfflf^ 

r C5T. 2*3 ^i5ifg '®t<i ®iic5i 1 

.*. (45 - 25)“ C7\. ^^^1 ?Fr^c^ 2*3 X 20 ^jt^if^ 

^146 ^TWlflf W 1 

^Wt^*l 3. v£J^fB <HC315 ^515151 5 >51151 v£l^^ 25 >51151 

1 ^I3f^? 10° c»i. ^<t »i1f^w ? 

^*f5lR maifS^l «f9PK5i^ JRnto*! 

^91 »T«?15[i|c^ <Tfnr I 

^151111 ’rtat+25 .SIR 5f5is=5 ,51151 ^si +25 >5ll5i ci??! 

=30 51151 I 

^*ra*tf^5itci =30x10 5F3tfif^=: 300 



f^C»!Wrc^ ^S(t?f TO ( i »=<v 

f 5 i: 3 r c ) I ’T'fK 

^^¥1 ??[ J{t%t 1^fT^¥t¥ 

^31 fil2!f^ 

( Stirrer ) S «ftc^ i ‘ilt’ttcaRT W 
f¥|%¥ ^Wf¥ 
sT'e?!! 1 

^trt'ifc^ I 

¥1 *!tC¥ I 

'®tn ’®rt¥ti^-«wtc^^ f3(fit^ 

^^15 ¥t*ff¥'l ^Wf^l 1 

S|tni 1 v£i^3icn 

^tC¥¥ ¥J¥^t¥ CJf¥1 ¥T5 I ¥t?TC^ C¥^ 

=^Tr^¥ ^1 5^1 m C^k t?* '®ft¥?I‘1 

vD^pfS TO ^t¥l ¥ftc^ I 

«J¥C¥ ’ItC? I 

^’TfC^I f^<?l ^¥1 ¥T?l: 

(1) ^Jl^l¥f¥^t^f5 ¥C¥^ (Sf’^^¥ ¥*¥1 ^5T I 

(2) ( ^C# 'sit^t^ ) 

m ^¥i I ¥i¥¥f5^ 

I (3) ^ ^C51¥¥W^t^l ^^1 

®c:3i¥ I (4) 

5!|?1 ^t^t¥ ^Wt'Q «4tc^f¥^1¥ ¥tiJl ^'851 ^^5^ I 

(5) ^tm ^ ^c¥ ^t5il¥f^fetc?i¥ ¥c«ii irr^it 

v£i¥t 'sttcTO^ ^1^1 I irt^ ^¥1 ^fl?l1 ¥tc<tf¥fet¥ 
f¥an:*ni ^wf^i’ll^ I (6) f4|^«i ^f?¥l 

^t'Sl 3[^C5r '6!^ ^1 I t£|^ 

^•fSTl S ^Z^ ^1 ¥t^. 

Wi ‘5jt¥=^fl^ 

Wa '2tl¥= » H I* 

^1* c a!i: 5 i?i ^:si 
#2“ c *TO ^ 
f c *=te®ni 



i*i!t ffej!; 







w I 1^ ^jtsrf^f^ijt? « ^5? ^t’f=( wtaiflf^^tcinr 

W1^+%55T 'Sil ) X 

=( c«+mi )(t-ti ) 

^1 'S^ X 

= Wa ( ^3 ~ ^ ) 

.*. ( tO + Wi ) { #—<1 ) = ?M2 ( ^2~0 

<) 


Tl, 


^1, 


t-tx 

_w?a( ^a ) _ 


CO 


<--/l 


Wl 


f^?p<I >l^'9f% I 

co-vH? ’ttc? I 

1 1 ^jt^f^f^feti:??r 30° cjf. 30 ^tt?? ^ 

^t?I1 65* C^. 15 ^51 T5tf%?1 C^f6?t^ 

40' C^. ; ^5lfslfj(^tr?lll ^pfTfSI ?|5^ 7 

mi = 30 ^It^r ^ 1 = 30° c^. 
m2 = 15^ ^a = 65°(;5T. 

^=40° CJ\. 




t-i^ 


Wi 


= P(65-^_301 ^ 


i 
= { 


40-30 
15x25 


jg :-3o} 4rN=7-5^ 

ist af»PR fs^s ’ffilsi ^151 5^i'® 

n'\'^ ^’ftvrt^t ^1 '3t^t^ 'sitcnf^ "sw ^ ^ 

^^*1 m m *5Jt5( vi)5j^ '«(tC*lf^^ 8 ^C^Iy 

w = ms. 

s=- 

m 


^^rf^*! 5(w =75 

01 


5 = ^- = ^.: 

^ m 75 


«t•^f^ apffes mm « 2 f®rt%^ 

^ c^ '6 ^<a ’ifh® 





^1 I '81^ f^f ’f^tW 

■i^ ^tn ^T^it'S ^t?ii ^1 ^ ^ 

W SitC-fT c»1^ W?l^ TOt 
OT I m ^psT'e 3pfB*^< $?! I 

aptfe 3FI?C«tt«W S ^Jir.^t'gi ;g5fg 5^»p^< ^1 

15911 isiH I c^^9f 

5?TT9rf?f5lfeTC^^ ^TOS 5(a?ei SfsQ^ll ( ^t^«t 

t5 ^ I) 

'5(tC^f'S|S^ f«<6rs <2t«tl€t (Regnault’s 

.method ) : ‘iit <2(®ft^ ^9fi ’Tfi:^ i 

f63l C«t'€i5l ??9T I t?T^ ; B 

3IW ^?pfB ^ 

<Steam heater) H, ^t’fl ^T^lt? C6t\6 

Tl I ’ICsi] I-J19lf5 ^1"^ £fC^*f E-^9|f& ^ 



>5!R fraf; cm^ m 


>^!^•^ fR; 


^'Tt ^t% ^ I «fsC*tK ^’fRRi 

m I 







^ 5it^-«rti:5i ^ick ’t#*i5? p cw'«?rl 

^ilt° ^t’f ^f^- 

-n^isf <iTc^ ^111 

c^t^^'Q ^^sf c^f^iil fk^^ >2j«ft^c'® '®rfc’tf^^ w Tf% 

^ I ^ ^'fjjtsif ^|^;5 ^?fi:5I ^^rr^T ^<i?[1 m°s ^^Wsl 5[WJ c^T^« 

?t^f^ f^1 JTI ^'6?(1 «2{C?lt^H I 'S 

’ic^ijc^ vfi^lB^ 'srfc^-tf^^p ^t’f ’PfT<fB^ 

^tn TO I 


«rf ^ 

1. <£(«rcsr srcijj ^^?ri fwi:*® 

««[Tc^Rfet<(f5c^^ ^5i^TO'2fc^*f fwc^ dt 

’tt?I*ff >© 5f ltia[ I 

2. SJCSO 5l^?l1 ^!f '6®^ 1^<?i 

I ’it^ 

JTtTOi I 

3. nil CW^ v£i?pf5 

4. ^ck <nl^*fs(f5 ^r^5i ?pjt5TRif5i^t?jfB df^^il 

'8i^t%C5^ ( stirrer ) ^^1 stTf^C^ 

^^1 ^i^Fj ^f5?ii I 


^«t*^1 s w.^ m, =%’ -sitsi 

=wi 

„ ,, ^Tcnr^^N -St 

'»?[ =7W2»5rf^. 

„ „ '®rrc^f^^ 'STn -52 <sitsi 

^(5^ W filT'Slf®^ =^i* (71. 

,. » =<a*C^.- 

f^atc«ni^^1 =#“<?!. 


=(«?+wss»)(i- ^a) 
m ^1 ^t’f=wiisi(^i -^) 

.*. («?+W252) (<-^a)=W^^5l iti-t) 







Si Ss C^ C=?t5(« CW'Q^ll ««rr%5! 

srf^ I 

<2t*ft^t^ aptfe S f^'^fblir «}*tTsfti:^ (7( 35#^ ^<«I1 ^*1 

«l®ft#l^e spfS I 


^f3^«j 1. ^?Ff5 ^Jt3if^f^^tc?l 40 Sip[ 20° CT. fl®! 

5^c«fr 100° C7\. 22 c5r(s{ ^5! i5tf^?[i Of'6^ f^atc«f^ 

467° (7f. 3^^ 1 ^^J\^ ? 

={t<?+40) (467 - 20) ^Jtsif^ 


vii^^ ^ ^^1=22(100 - 467) 

^tn=^t*t 

.*. {w +40) (467 - 20)=22 (100 - 467) 

^1, {w +40)267=22 X 53*3 


^1. 


^1, 


26726-+1068 = 1172-6 

267m?=1172-6 -1068= 104*6 


• ,,, _ 104 6 _ o.Qo 

•• "’“W" 

;. f^c<?i ^Jisf=3*92 


2. 98° c^. 10 ^T5( 3iti:^ 

v£i5ffB ^n®^f?if5i5tc9 30° 40 sjtJt c^c®i^ w 

c^r®Ifl 367° C^. ?F5I I ^>i5{ 

3 m 'srrc’tf^^ 0-22 

? 

^51 ^rf^, ^^=5 

5(tc^®l '®t<1=10 X ’22(98 -36*7) ’?Jt®lt% 

^6 ^T?ii 

= (40«+3)(367 - 30) 

f%ii, w=^Tn 

10 X -22 (98 - 367)=(40s+3)(36’7 - 30) 

^1, 134*86=268s+20*l 

268s =114*76 
s =0*428 («ltii) 







3. 200 ^tsi ^lsrT?J 100’ c^. 

25 5tt5{ 10’ C^. 

100 ?iC^J (?pfil^1 CT'e^l I ^t5l1 'Q 

^(^taFt.51 0*1 V8 0‘64 

? [ f^^«T ’^^ ] 

^t^ri ^tsih ^cvq?! ^^^r5i^=(ioo-/)° c^. 

'ilTs 'Q ^?fC5ig^^^t^f^=(^-10)° cn. 

Wt^l =200 X'1(100 - i) 

^5Ij^s( = 25x 1 >s|t5f=2*5 ^^\^ 


.*. '6 ^t^i ^Tn 

=(2-5+100x'64)(^-10) 
'®t<i='®tn 

200x1 {100-^)=(2*5+100x-64)(<-l0) 
% 2000-20^=66-5^-665 

^1, - 20t - G65i = - 2000 - 665 

-86-5/=-2665 

< = ^®?5=30-8(al!i) 

— 8b 0 

^^1=30’8’ c^. 


§vf^ f^l^c, 15» fT\, SIC^^J c^fsi^ii 

a'S^i I ’iTca}?! ^C5i?i '6^514005n5(, ?rtfS=itc5i^ 

*0365 20° c*!. ? 

t[\f^m iiT^H ^?ff5«jt^ 1 

(^1 ii\^ )=f c^. 

f^slc*!?! W ^5lf5?I ^^^1 f CT. 20° c^^C'^Ii:^ ‘ilT^ «f5T 
'Q 5fjt5if^f^^TC^?| 15° c’l. 20’ c^. I 

^ = 80 X 'OSGSCi - 20) ^jt^lf^ 

vII^'n '6 ^■{<1 = 400(20 -15) 

W = ‘5^'5 ^fl 

80 X '0365(i - 20)=400(20 -15) 

^1, 2-92i-58-4=400 X 5=2000 

^1, 292< = 2000+58-4=2058-4 

‘=^1^=705 (»t5) 

.*. ii\^ ^tnt^=705“ (71. 





cff^ vr^c^, ist^it^c^ f^-f^ m ^ 

f^i?H^stc? fwf^^ nr^jf <rtc^fl^^tc?f'8 -39°c-'£i^ ^i 357°c-<i)f 
c^t5('e ^tni I 

sit’ri m'^ I 'Q ‘5f«(:rf?i f^<?(i 

I i£)^ «i«ft^f5 I 


tfl^^ (Unit of heat): f^,^ 

♦tf^sifei 

iSj,-^^ I ^Jt»!l% (Calorie) : f^. f%. ^>1. «f®f1^9 ^1% 

<si^^ I uq^ dit«r ^St 

«fc?rtw^? ^jT5if? I 

■^f^<f ( British Thermal Unit ^1 31‘Wi:^ 

B. Th. u): iSi^ ♦rr^'® t%5t ?pn3i5»^^ 

^1% ^fes ercirfsftl? B. Th. u. ^91 1 

^ oq^c^ 7\^% : 1 B. Th. U.=252 ^Tt^lf? i 

»fft5rf«i 'Sfw ^ <k 

^t»r I 

m C^Ti^'S 'Sitcnf^^p ^tn s ^ 

i” ( ^1 ) ^tn H H=mst 

^t%?l (Thermal Capacity): C¥t:?'8 1“ <lf?s(t*t 

'3tnc^ \ 

W9I^ (Water equivalent): C^Ti^'S W 1° 

a ^t*f 1’ fs^ nflm*! 

^1 C^l ^ ^>Ii{ I 

^tilia5^=»2S ^Jt«!f^, 5f5f?fq=fns 5ft^ I 




W«f 

c5rr?i *113 

^ 0*095 

f^9T 0092 

5rrci»i 0'22 


*fvr<f ^rrc^ifts^ ^tn 

^9T 1*0 

C«Ft?5f (Alcohol) 0*58 
0*033 

’fJt^tf^ (^) 0*63 












0-3 


0-43 

^^1 

0056 




017 




[ 511 ^tfii^l c*»%1 I’ 

^^c?i w’nf^^ 'sitf^ic^f Will 
5lifC? I ] 

1. What is a Thermal Unit ? Define Calorie and 
B. Th. U> Find the conversion formula between them. 

2. How many calories of heat will be required to heat 2 
kilograms water from Oi'G to 500. ? 

3. 2 litres of water being placed on a Bunsen Lamp, its 
temperature rises from 30" C to its boiling point in 7 minutes. 
How many cMories of heat are entering into water from the 
burner every minute ? 

4. What is specific heat ? Has it any unit ? What do 
you mean by the statement, ^specific heat of copper is O' V ? 

5. Specific heat of copper is O'1. How many calories of 
heat will be reqiiired to raise a ball of copper of mass 50 gm. 
from 30"C to 100°C ? How much heat will be required to 
raise a lump of copper of mass 2 pounds from the melting- 
point of ice to the boiling point of water ? 

6. A body of mass 50 gm.. loses 100 calories of heat in 
cooling down from 70"C to 50°C. What is the specific heat of 
the material of the body ? 

7. Define Thermal Capacity and Water Equivalent, 
Mention the similarities and differences between them. 
Thermal Capacity of a body is 10 calories ; ivhat is its water 
equivalent ? Water equivalent of another body is 2 pounds. 
What is its Thermal Capacity ? 

8. Describe the method of determining the water equiva¬ 
lent of a calorimeter. A calorimeter contained 42'5 gm. • of 
water at 30° C. 30 gm. of water at 80"C was poured into it 
when the final temperature of the mixture was 50° C. What 





imtst he the water equivalent-of the calorimeter ? If its tnass 

1 

was 25 gm., what was the specific heat of its material ? 

9, A metal pot was at the room temperature of 22'5^ C. 
100 gm. of water at lOO'^C being poured into it, its tempera¬ 
ture rose to 97'5^C. What were the water equivalent and 
thermal capacity of the pot ? - How much heat will he required 
to raise its temperature by 50 C ? If its mass was 30 gm..^ 
what was the specific heat of its.material ? 

10. Describe the method of mixlurc for determining the 
specific heat of salt. 10 gm. of common salt at QfC having 
been immersed in 125 gm. of oil of turpentine {Sp. ht. 0'43) 
eti 13'^ C, the temperature of the mixture isl6°C -y supposing 
no loss or gain of heat from without, find the specific heat of 
common salt. [ 1938 ] 

11. Supposing you were given a thermometer reading' 
only from 50''G to 100 C and some water, of which the tem¬ 
perature was below 20"C. Describe an experiment showwg how- 
without using another thermometer, you could determine 
roughly the temperature of the water. [ 1953 ] 

12. A copper ball weighing 200 gm. is placed in a furnace 
for a fairly long time and then removed from the furnace 
and dropped into 150 gm. of water at 20 'C. If the temperature 
of the water rises to 87'35 C, find the temperature of the 
furnace, given the sp. hi. of copper ~0 1. 
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[ Change of State ] 

() 

'Q ^t^lft^i ^1 “nit^ I a 

<^t5?'Q ’tJft^if 'n)t% ^1 9rff^c^ ^Tc^ i 

*t^ft®ilf5 

^VS 5^15^ '€B[^'*g1 

‘fl^fS f5^t5Itf5? C^f^C=i (porcelain basin) c^ltsi ’sJt'QR^ 
^(fgc5! at^i -sif^c^ ^i:?f i otsi? 

^>11 ^1 cw^! ’itc?! I ^c^c3i c^rtsi, 

^5|1 ^ I 

K£l?F2J^t?i (melting) l 'siHt?! 

cm^ Tl ^t^1 fWi:^ ^3^1 

5iT^c^ I ^^t's 'sit^ -st^t^ mlmi 

( Solidification ) ^1 I ^icj^ nq 

I 

C^^fsiC^ f^f 'i)^ 5?5ni 

^fgc^ I ^t-^tii c^t^Ti ^^‘nn m ^1 ^tf^t^i to 

ftc^ to fsifn?i m t 

eitatc^ n^tf’T I 

^5^1 ^t®^1^*l (vaporisation) I 

c^ ^1"^ ^1 toC5!?[ 

’«it^t^ ^1"^ nf?i«r5 ^mr?! 

“511 ^tf^nrl c^t^i ^^ 9t^^i I ^ 

n1^®^5 

I ^ft'Q «£ftol ^tsi 

^1 (Condensation or Liquefaction) I 

9(5^=^ 'S f^5^te^=T 
[ Melting and Solidification ] 

^*ft^c*i ^5!i ^f^5i fwc5T aR»f 

^ I to ^^tn to ’it^ I 'spi^tTi 





ib-* 

^f^iKi ^ I 

-5f?ii ^Jii ^) csfT^f c^ I '®Tt^t?r 5itftc^9i 

^’?i?tc^ ^?5i ?f^ I *it^>£r«(t=^ 

cvfcn ^1 ^65 ^15 >it«^t?i‘i '<ft^ 1' 

cw^l ’fWTc<5 ^^*^1 I 

^^’?1 ^*ftC*f?f I 'Bft^t^f’ 

I 

c^\^ 5^^fi c^i am -ytl^c^ 

'SITE'S C5IM? 5{C«tT ^^fB ^TRw 

c»!^t ^it^C'< ^'5‘*J'*i csiTsr c^iTc^r?! t* 

csjtsi n?i6 ^?! C'JTCSf ^’sr CTO?f 

mm's ^Tf4c^ I ’t^^i ^?iHt^j^i 

^m c^rfc^iir «rtf%c^ i 

vS^fB f<^C5 ( beaker ) <r?^ ?lt%5{ ^C?I 

^r?IC51 Cff^l ^IW ^f%C^C^ ?^^-'5t511 ^5|?I 

O'" a. I ^T'S^l ’f^ ^C5i?i ^^^1 

0 a. ^f%c^ I 

^511 ^1 'sf^ s(t^ ?i f^%g 

^^c^trsiBt^ -^^1 ^^^1 cs^cut '^^- 

f^f^l ‘f\'^i{ >2fr3F5l I 

>i^wl <?rri:^ i 

’f'fT^^fB^ ( Melting point) l 

c^H« c^ ^ 9 , 

( Freezing point) ^1 ^fes(t^ I 

^^] ^t^rn, c^u^ nfftc<g (^1 ^wi I 

^m\i c^ fi#fe c^t5f>8 w< ^fl«i ^n@f 

3^1 'Cl^’?t?I ?li^t^f^ ^ '3t5tC^ 

=^1 ^feiTt^ 55^91 I 

[ ^f5T nwtc^'^ f^f^l Jit^ I c55F?9i c^^itfji^ 

( crystalline structure ) ^0a[ ^ffTC^lgt ««rff%C^ 

I ^t5, c^it^i <2{^ ^?5i 

ap?^»f ^<i’5-i ';5^5J 

<<tc^ vit^N «ttc^ 1 

31"*3< «ft^??il 5l"^< 







cvf^l 1 atf^?1c^ #tftl 

( Vitreous fusion ) I 

^i^tw S f^<i:?? vii^f5 «i«ft^ ^f«f^ ; 

t2i«tt^ ) S i£l^f5 ^5?I «in 

^?5fg f<i^tc5 to to 

Ctf«1li ^tf^«1 I f^3StC^^^t?1 ^51 V^t%1 

?it^l I 

vi)^^ ^^Ji5(i:5 'STT^t^ “nf^i:^ 

I CVf«f1 

^^•SF^I 9irC5|'Trsi^T^ ^1^1 fflc^f%^ 

^tcw I JISI'S 511^11 

^t?t?I «Jtf%C^ I 

CT fitt^i fi?i ^itoi '!t%'®fw5i 

^fCJP C^iT^t^fS »f?1 ?|t^!:^ ’ftc?! I ^w%5^<l 

10" c^. ^5^>if5 

1 to 

viiTs to^f5 to to 'ii^ (^1 '«ft^( 
f5i1^§ ) tof^^ ^^T?f <1Ti f^f^?l1 I 

’«cff%i:^ I 5t^ 

<tr^c^ 5ftf%(;? I 



: cmftar «t‘t!^ 


’ft^tf^?Fl ( Table ) 

c=?tf5 sc%l ‘i5^f5 C5i^f^3i ^t^1 ’itc^ I >8;^^ 

toi^ ABCD a^m ^z^^ i bc ^ito 

I ^‘*1 C*?^1 

’!*s55l 'sr^^JltC? 'sttcsiTFT ’IWtC’t^ ^1 I 

cswfscaf BC ^'vc»ni ^rf^ui ^wi 

78" c^i. cfi 

«3l?l 78° (Titoc^ I ^^t’ 78° 

c^i^C'sr®^ 1 







C^^ifpai i^^C'5 ^ I C«!^tf53f I 



issR frai: csi^fen -5^ ^t«wtT Ms 

(Tl ) 'Stc^J^ <1?tc<? Uf^ij ^<t«« 
*fwtc<?i (^1 %tT) I ^c^5?f5 

«icTcnr^^ 


^T«f 

itsfiTt^ (^ ^srt^) 

^t<f ^tW(^1%t^) 


"C^r. 


°c^. 

m 

0" 

W\^ 

1100° 


78'^ 

(TTfJTl 

1063° 


327° 


960° 

’ft^w 

-39° 

sftfSj^tsi 

1770° 


1083° 


660° 

c^rf^l 

1527® 

[ fijs^ S 


sRt^Rtsnit 


^t’ft^ I ^5iirl «(%1 

st^Rt^ c^'e fK ^ 1 1 «t^*n:^ wtT 

FtC*R ’TfsTtS ^13( I ^5RtC«R FtC’R ^ RIRfOl ’PH* 




^ i’ba 


^ cat%^ ^t’t ' ^t^l I ^t?TCW^ 

cm I <t*rit<?j 

5t*f -acm 5?;f^i5T (Tit FTci 

=^|t I ^t^*i n*ftc<t ^sntc^ Me? 

|f%?r ^cM'n J^1 <«tTl%e5r 'iit -sJ^T?! n*rH j?i i 

6tn «rc?iT^ lilt «r^t^ ’fwtcfg ^f% ^ i 
?tc^ viit ‘5t5iat^ f ^It^ltl I 

'SftM?! a^TC?^ n«?T<?st% ^1^ ?tc^ 

?tM?l WH ^?tew? ’Itll I ^({13^*1—^, C^tM I 

<iwte4^i M’f ^zm ^n?i MM <i?T«i^^ 

Jl^f^ Me? i t?t? ^5TW?l Ml I 

M’l -fifcMc-n? M?1 vilt M’l ^ I '®r^'® 

<lf^^C5l?r nf^M'S M^ltS 1 
Mc^l^ ^U 5t<1 ‘!\9^■\% sit® 0-075° c^. 5t>i ’Its i 

(Bottomicy’s Experiment of ice¬ 
cutting ): v£it ’ffl^ifs ?tc^ Ffcnil ^tM CWM={ 

^Ttc^ ’(tC^ I MS ^?IC¥^ (block) ^ «lt^ 

?t5T I ‘ilMfS ’ll? '5ta?( «rfC^ ?[?f5 '5Tft m^ 

Mftm St€e^ ?t^ ^f5 ^ f^CM 

Mcm I ^ifl ^tf5ir w 

^tafS >ifl< "sInH t5 

MM «re?(tM, Mf?e^ i 
MfMlI f^C^l (?fM1 MtcM ^t?l ^tfSM 

m cm 

(nt "si'M c^tM^ I 

^t^CM MIMCM ‘MlfS^I’ 

CMe^'8 M'Q ?tc^ ^1 I 

MIM 0“ C^, MCM 

M^l I 

?iaeMM ^Ma mm ^t^f5 
^5 1 mM[M mm <2(nrtM MMH vt MMSltM 0° 

CM^ClfC^il ^tf^M I 't MlIM ^Zm 

MtMt?l MIm^I MtM, 4 Mn mm CS'T MflM 'MufB ^C5 Mtf^l 

Mm I MeM Mcwt ^MCMM ’MCMM MM ftMtCM ’*llMtM 'MtMM M%l Mfe 
?tMl MM I ^tMfl» 'MtMM ^fcSM MSCMM MMCM '^^MiCM^ MM 
4leMM MtM 'AM* MMttMl ^ Mtf^ MtM I ^fi> 

^eMM MM ^ MMM MMt^ ^ ^Ml MtM, *flM* ^MCMM ^M MM 





«Jtc^ I ^tc^^r ^cu Mfir^tij 
'■5?3( i2tc?f^^^ii ^ w '^'^Tfmi ^5T 

.g^*! I ^5? 9 ^rf^^il ^T^1? ^f5?1 i 

^tn fN 3^T( 1 iiit®5r ^Tsjt^i 

^TC?I ’ffl'SftfiJ ^ C^t9t?I ^t(3r f[C?I 

^^151^1 ^^!>siitf5 5ii I 

( Re gelation ) S 

nwt^c^ Ktn «n:^i-n:^ 'st^rrt^i 

0° c>i^C'’jc’® '5[^^ ^tcij?i 5tJ:^ I f^% 

•=5^?itv v«^f5 ^wf^*i I <ii^ 'Sifmt^ 

«Jn 8 ^lr$ 5ft?l c^Trsi 5^1 f«nii 

^111 f^c5i I 

^C5i<j jfTsn^ 'rns^ii m ^t?( i 'stnt?? 5tn^ 

^31 <j[s:-f»r^!ic:si?i ^fs[ii1 ’Tt? ^^f5 ^'Q 'ii^fS 

?1f I 
I 

♦INt^j^ I c^1^9?t5it^1 ?t^t5 T<m 

^V9 I v£ 1^«I'Q 'il^fs ’ICU 5i^?I1 % ^t31 

^31 I ^ >IW 'il^fS ,2fc^»f ?p?Il|?|1 

fw?n stn f^?iT^ ?p ^1 

^ I C^1 ^Tf^5l ^tf^il ^It^l I 

a ^C5I ^‘sS\ti Ffcn C^t 

vii^f5 m ’5Tf5i^i m, '^z^ >ic9f^ ^ 

W ’!”N91?f ^?pf6 

I 

C'5f1-^ { Snow-ball): c^l- 

^91 f^«C(??i v£i^^ fti^ c^r^fl I ^f?i t5 

sic^ I '^n sfi 

^ lfe#9l Cm\ ^t?l l ^tll’f? C'5^tfB 

fjrc^i ’Tfc? aps{»{ ^xQ l^^p*fi ^s^iit <*1^^ 

v*l^^ apspn ^f5?i '5(t^T5 ^ I t^T'8 





ib’t 


[ Latent heat ] 

^^1 ’fT^i I f%i ’|5rc?( «fc?t’t ^?1 ^ic'^'e 

’fT^i ^11 ’nrt'if 

’ftfH ^ cnt^«i 1 ^ c*ttf^^ ’^Wii ^?1 

^^^t![f% 511 I v5^W9r v£l|c2f^?J C*rtf^^ ^9!%I €t*l 

( Latent heat of Fusion ) i 

S 

C^ts^S ^lff< C^fsi^S 5f1 

,( ^<te-^tfell) C^ C*(W ^C?l 

’®t*t ( Latent Heat of Fusion ) I 

^^1 ^tc'5 ^rc?r, W -sff^ 

80 ^jl^rf? ^ 80 I M f%vgt 

80 ^Tt^ir^ I 

vfi^^c’f'Q mv^ ^?!1 m : 

0“ c’T. 1 fitter ^^+80 

=0° C5f. ^t*it?:^ 1 dttsi I 

f^«fc^l?l C^^f53I cm ^1^51 

n«rf< '®t<i ^^51 ^t^i >ic'55« 

{?11%5it^) I cw^ 

>{5I? ^t?[ nwt^ (?nl^*l ^C?( <5^51 I^^iis 

5i5i:?i'e 2ff% <s\^ ’fifi^ 1^^ ^c? I 

,5rr5( m «ffsnri 80 ?nt5!f^ i 

®ft5» ^tc*i?l 

^51 v£i^^ fn. f^. «(«rf^c^ ^]t5if?!/3rf»f i 

«i^ ^T^i-^’ nf^c^ ^ I fn. ‘fl’’. <2i«ft^c^ ^^1B Th. 

^51 B. Th. U. I 

^5i;«l 1. 80 ^T5if?/5rf5f I 

1 9fT^^-453-6 >i1T^ vfl^t 1 B. Th. U.=252 -^mf^ 
vii^R «2j?rf?j>ftc? 

1 «i!:?it^;i 8o ^jt«if^ 

.*. 453*6 m (^11 nf^^) :, » 80 X 453*6 „ 

80x«S;6^g Th. U. ^1 U4B. Th. U. 

ZOjj 

^5( ^t^= 144 B. Th; U./nt^'® I 



^51% ^ w 80 ^^im\ 2*5 

f^c^it^rfsi w ? 

2‘5 f^:9iti5rt5l=2500 

1 4N «rc?(tsf^ 80 ^Tt^lf^ 

.*. 2500 „ „ M » 80x2500 „ „ 

^1 200000 

3. ^ 144 B. Th. U./’ft^'® > 

5 B. Th. U. W ? 

1 ’fr^'8 ^itc^ 144 b. Th. u. 

:. 5 ,. „ „ „ 144 X 5 B. Th. U. ,, 

% 720 B. Th. U. 

^Frt4E«| 4. O'’ (71. 30 25" c^i, 

^C»I nf?«f^ (Tltfe ^Tt^iflf 5lTf^ ? 

0’ C’T. ^5 30 .iitTii 30 X 80 

^ 2400 I 

0° (7T. 30 5lt?I I 25° c^. 

30 X 25 Tl 750 ^itsif^ I 

.*. (7(t^ = (2400+750) 

^1 3150 

a«lt^ t 4i®rT«^^ ^t’f ’ftc?? \ 

(1) v£i^0 ^tsiti^ 's^ ^f^?il 

^9T ST^?rl ^t^t4 ^ I 

( 2 ) 

5° (71. 'srw^f f f% I 

(3) 

<«ttc^Bt?i ^<Jl <2fr^R^ 

’ff^ 5['G?Il ^ I (4) vS^^ 

Jicaf ^nrl ^'Q^n ^ 

=TW4 p I [ ^ 

v£i^ I 




'' 

> 





s >:' 

1=1 



1 ' 


s-iSR feai! ^?IC 1 RI itSRtT 5l«fff 







vrtc^F I ^ 

Ftf^l 31^ff| f^5i%5 I ] (5) ^?[TF C‘?tc«! 

c^ ^®1 nf'e^i ?r?[ ^^rra ^ i (6) c*tc^ 

t ^1 ^itaF, Ns^;^=Wi ^rf^r 

^rta =si 

®!:5f? = m2 isit^r 

„ aaca^„ =M „ 

^5i^a =L ^Taif?/5jt5f 

^c^ra ti^C aa^ “nf^ata ’ta fawa 

^2°C ; 1?^ 'S a^jt^fat^^fa as^% at^^ ^T’f 

=^{miSi+m2) {ti -^a) aFJt^fa ; 
aaa* ^^'as 0° ca. ^^ta ca^aa ^faata ^^=ML 

^nafa ^a^ aaa'-aai 0" ca. t 2 ° ca. 'aa^ 

^a W 

= M (^2 - 0 ) ai M^a ^itafa 
aaa* caT^ ^t’f=(ML+M#3) ^jtafa 



^ia 

=af%^ ^ta 



• 

• • 

ML+M^2 

=(miSi 4 '?W 2 ) 

(^1 

— tj) 

al, 

ML 

= (miSi+TO2) 

ih 

— <3)— M^ 

al, 

L 

_(Wi.«fi+W2) 

M 

itt 


Lvfla ala 

¥al atlca i 

1 



fVttu (2t«rr^ s sutcas? 

aaa* (Black’s ice 

Calorimeter ) % ^^a'Q a® v£ia' 

’j^aaca'a 5t«c?a atatarca 
c^t^ a'faal atca^^ftc^a aaa^ 
aatafafa^ ^^a i 
^ aaa ai^a aac?F aac^pa a^fBa 
^aca f^a^*! all^a^ v<i^aa a^ 

^tca I a^f5a ^aca irt^l 
f^ta aai 'ata a'js c^t^ aaca'a 
-sreataR^tea I 

s (1) ^tata aac^ ^f^^tca ( steam heater ) 
at%l aaa apal ^ i acaa 
ati a^ai ^^a i (2) ^^ta ^tafat^^tnia a^ 




^blr 




!^1 

'<%^ \ ( 3 ) 

c^f^^ll 5t^Tf5 Frf%^1 CW'S’ill 1 ^51 

?l%tcw ^?l1° 

1 '5(^'£1^ ^^^-^511 0" C>,1%C5IC^| <«ltf%C^ I 

5i^'SF‘i 0 ' c^. ;ti I a*t 

'sjC^'Sfl ^^T'S 0' CJFf. 

^t? I ^m?i 

f^c’fc^?! 'sf^^ll 5i^?il 

^€^-\ 1 


^•fi^l % ^z^ R5( = ^ a 


— m ^5tt5( 

= s 

=M isrfsr 

= L ^FTtSlf?’/ 

5}t^ 

=^ms it-O") 

= mst „ 

= ML ^It5lf% 

‘5;Ct^ ^t’f '^t’l 

.*. ML —mst 

*?3i L-vii^ f^<?! 5f?ii ^iT^i:^ ntc? i 


?C^?l *fm ^ntJftWi! ^TC’ff^^ 

^rn 


'ilTs -gCl^ 


Qfffe^T t ^]^ w ^^'1’SPT^ >!t^tC?IT 

«(T^^ ^m«fTc^?i w\^ ^1 c^tJi'e 

^^t'e f^f?! ’Errtc^ ^irc^f i 


^Wf^«l 5. 40' c^. ^ 55 .ifTs{ ^C9i^ TO 0' 

5 5jt5( mm\ I f^8i!:*f^ 

30” c^. I ? 

^(T^, ^U ^T^= L ^Il5tf^/^t3l 

W = 5l+5 (30 - 0) 

^1, 5L+150 

m = 55 (40 - 30) 

=550 ^jtaini 





ib-y 

5l+150=550 
^1, 5l=550- 150 = 400 

^1, l=‘*^o = 80. 

^t*r=80 

6- 3 vSJtsf .ilspfg 45" C^. ^ 

37 m I 0" c^. 4 (Sjtsr 

(Tpf^^ll f^a5(C*r?l 'St’f 

= 80 I 

5IW ?P51 ?rf^, f^c<?i ^^^1=i^'C. 

= (37 +3X45-i) ^Jt^ff^ 

= 40 (45 - i) 

v^l^•^ ^?l^P ^tn=(4x 80+4 X i) 

, 4 X 80+4f 40 (45 - 1). 

?1, 320+4^=1800-40/ 

^1. 44/ =1800-320=1480 

^1, t =i||o=33-6(v|T?) 

^^^i=33'6 c^. 

7. 20 c^. 40 5iC5(j 12 v5Jt?i 

f<s =80 ^]t5if%/drt5t) I 

v«Tin 

cwRc^ 1 O' c^. I ^^9 O'c^. 

“iltc?! ^t^l I 

20 C-^y 0 c^!. ^t"tTC^ 

= 40x20 ?Flt^f^ = 800 ^Tt^fg ; fh■■^ 12 ^T^l W 
4IC>jT«^ 9 ^tn= 12 x 80 <pjT^fg «!1 960 ?P]t«lf^ I 

800 ^Jt^lf? ^151 ?V ^0 ^Jfsi ^il^N 0* c^. 

10 1 
r^iHicn?! J 

(40+10) ^1 50 ^5! [ O ' C^. ^tntc^ 

(12-10) 5lf?( ?1 2 ^^t3^ j 

8. - 10'“ C^T. 15 m 30'^ (7!. 

45 ^ ^jt^if^ ^c’t? <2ii7rf^^ ? 

r 5,;5|CW ^t*f=0*5 y£(^K ^^(*80 ?FJt®lW>2tt^ ] 



15 511^1 c^. 0^ C^i. 

<2tC^tBf^?l ’®ln= 15 X ‘5 X10 ^]t?iti=75 

0’ c>itoc^^ 15 ^31 >2n:?r^^^ w 

= 15 X 80 = 1200 

^^5^, ^ 15 .SJR O'* CJI. 30’c^. 

«raj ^in = 15 X 30 450 

(PRt^ ^t^=:(75 4-1200+450) 

= 1725 

9 . csitc^;^ 56' c^. 20 

= 0'3 ^^C«T 26" C>T. 

50 .itfsr cs^Tsic^ yi"^< ? 

«1W, 26° C^- 56" c^. f f%C^ 

= 30xO'3x(56-26) =270 

56^ C^f. ^3r 

«}C^T^% ’^t’f = 30 X 20 = 600 

CTI^ c 2JCT1^^3 ^T’t=(270 + 600) ^1 870 

( Freezing point of a solution ) % C^R'6 

^^^1 viTC^ I ^C513 0" CT, fk% 

^C®I WT3*I ( common salt) f^“nt^1 
f^t? 0° ^C5R^ ^C5 I « 5y^c«f5 51^ (dilute) 

^T^?! ^r?^1 C^C9f, 

(Crystals) I ^^'*\ 

'5115^1 ( Concentration ) ^f% m 2?^*{f5 

( Saturated ) I 'Q 

^C9f ( crystallised ) I 

fsifasi^ mii'^ ^^^11 

f3ia!tc«f3 f^*l-3Ht^ ( Cryohydric point) I Eutectic 

point-'Q I m '« >lT«(t3‘l 5!^C«f?| ^1 ^^C*ni %- 

^5^t^-22° c^. 

fesi-fiqast®! 

[ Freezing Mixture ] 

^ ♦tWtC’jf?! 

^3in f^Vi f^’Ttc^ SIR ^31 sit31 ^feii ^Tr <^ 
#ts[ '®t’f C*l'N«| 1 ^'0531“ ^9fMR3 STSIC^'S ^6?l 

C*I1^*1 I ’ISIJHI ^t<t C*tt^C«f3 



«f®1C^ OT I 

^?IC^ '9 ®l^*l ( common salt) 

^^'^'-’T«i1 ^c^i 5j?[ej ^ (ii^s ’i5ii:?i c^( 

C*!!^*) '^1^1 f^2!t«| I ^^^1 

§1*1 **ltC^ I '®til’f?l ^TU'Q '®rI^'S ^^*1 'SIC^IT 

3[^'5 1 f^2£tc*f^ I 

f^51-f^«(«l % 

'Q ^W?!«l 5l^«l -22" c* 1 . 

'6 vficiitr^?!*! ~ ^’’• 

'Q W -35° C*l. 

I f?^f^a£JC*f<l *1f?tC*IJ^ ^1 l‘ 

f5cii5 c^ r.^^^1 ^1 «t?r^ 

f^5[-f3rafc*f? ■■4’I1 ^ I 

W 1^1^^ ;jC^j ^t’ll • 

II 5?it^K»«t II 

^31 =ttsr (Change of 

state) 1 I 

MS^fiR ( Fusion or melting ) l '®^®1 I 

f*t^®^si (Freezing or solidification) l I 

(Vaporisation) : ^1 • 

(Condensation) : ^1 ' 

(Sublimation) ! ^1 I 

^1 f^sit^ (Freezing or melting point): CRsfR'® ’f'fM 

•cm ^in< ^1^51 (viscous)'« 

^Z'^ aFsi,»f ’it^ I 

-sfeiilt^ 'S >ftRt?r ^ i 

*pc^ c^. ’fwK >1#^ ?? 





5^1 I I fk% ^91C^3 ■n^z^ CT 

5tn ifk ifk m \ ^TfT^?(*i— 

n*ft< I 

(Regelation): 51^ ^^t?f -n^J^TT 

5t>l nt«^It?I ?fl, JlCSf y\Z^ 5t^ 

(71^ ^fsnii m I t^tc^ \ -sj'it^ 

'S (snow-ball) ^«TlTf^ ^?[ 1 

^•1 (Latent Heat): li)^^ ’Urt'C ^5|;{- 

Jisjcg ^5Rtc? ^tf%?it'Q a ent^^i 

^Tn=8o ^it«if?/5jtsi 1 >5it^ 0° (7f. 

'st’ttc^ ^ftf^^ii 80 ^it^ff^ c^fR*! I 

m. f^. 5)t;i 144 B. Th. U./lt^^ I 

af^c*m ftsrfw: C^til'S ^’t'spl C^t^'9 

'2f^^ I ^tc^t5j 

ft^l-af^t^ (Cryohydric point) I 

f^-f^at*! ( Freezing mixture ) S '« f^'^rf^ 

15^*1 mm i 

^Wl 5t>! ’ftt?ll ^tc?r I 

%-f5{3£t*i I « ^tsit^^i mzm 

i ^^^1 - 22'’ c>l. I 

1. Describe a suitable method for finding the melting 
point of a solid supplied in a small quantity. 

2. State and explain the effect of pres.Httre on inciting 
point- What is regclation ? Describe an experiment to 
illustrate regelotion. 

3. Define Latent heat of fusion. }Vhat do you mean by 
the statement,'Latent heat of fusion of ice is 80 caLs/gm. ? 
How mamj calories of heat will he required to melt 3 kilo¬ 
grams of ice. 

4. Describe the method for determining the latent heat of 
fusion of ice. 3'3 gm. of ice at 0 C. are dropped into a 
calorimeter of water equivalent 3 gm.. containing 38 gm. of 
water at 28'C. After all the ice is melted, final temperature 
is 20"C. Calculate the latent heat of fusion of ice. 





5. How much heat will be required to convert 2 pounds 
of ice at —20°C. into water at SO’^C. ? 

6. What will be the final temperature when 5 gm. of ice 
at 10^0. are mixed with 20 gm. of water at 30° C. sp. ht. of 
ioe—0'5 and latent heat of fusion of ice“80 cals.jgm. ? 

[ a U. 1929 ] 

7. 40 gm. of ice at —16°C are dropped into water at 
0°C. whereupon 4 gm. of ice freexe on the ice. if sp. heat of 
ice is CI5i what will be the latent heat of fusion of ice ? 

8. A copper ball of mass 100 gm. and at a temperature 
of 96°C. is dropped into a hole in a block of ice whereby 12 gm. 
of ice melted. What is the latent heat of fusion of ice ? 8p, 
ht. of copper is O'l. 

9. A copper ball of mass 30 gm. is placed in a furnace for 
a long time and is then removed from it and immediately 
dropped into the hole of a Black's Ice calorimeter’ If 183 gm, 
of ice are melted, what was the temperature of the furnace ? 
8p. ht. of Cu — 0’1 and latent heat of fusion of ice==80, 
cals.jgm. 

10. What is a freezing mixture ? Give two examples 
mentioning the lowest temperature in each case. Why is the 
temperature of a freezing mixture so low ? How is Ice 
Cream or Malai Baraf prepared ? 

II II 

3. 2,40,000 4. 79'4 5. 108864 

6. 7’cil, 7. 8. 80 9. 4880 c^T. 







^ITPT 

[ Change of State—Liquid to Gas ] 

[ Vaporisation ] 

(7rfs^« ^?ic^ i ^1^*1 

^ ^ (Evaporation) '« (Boiling or 

Ebullition) i 

^c?r ^c?i i 

I ^3r 'SfCTt®^ =^1 i 

a fap^i sc^r I 5t?f, 

®f^?i ^51 *rf^*f^ 1 c=?T^'8 fttc^ 

tjRn 'S^ta ^Tl^ai ’^^ 

?tt"^ nfa*!'® sjtcaf I t?Tc^ ?c^ **1*^^*^' 

c^t^l I ^?3^1 ^ac^ia 

f^'«a ^:a i ^sf^otca 'Stac^i faaa 

I 


[ Boiling or Ebullition ] 

^af5 ntcn m ar^ai '«rt«c^a 
atfa:^ m 3Fa«r area i 

ae? ^c?ra ^znl ^\ewa 'sitateaa 

mm ^nfa^e^r ^tPrai ^d 

atf5ai m i ^^caea ate^ 

aat^fa^ 3Fte^ area i ^^tca •*F^«( Tl 
calk a5ii m » ^e^a aear ^^lafS atc'^tfaka 
^attai arto ofai al^ca 100° c>!^cfiic^a 
ai^tatf^ m 'srt?^ aca liia* 
a^a*i «tf^ai ^^'a«i ^c^ra 
(ai ^?t?! ^ncaa atc'^a ^¥®i) 
^tntea^ % atca i «?5f t%i 
5^a*N fta: caR'e ®[^ai *flWl afae^ ^tca^ 

'4)^*1 ^fB:^ c*!ai attca, fa^ ^fSata ^fa f^i ^^ca i 





-nm 

til^ Iil^f5 ^f5c^ ^t?l I ^wfc^ 

( Boiling point) 1 

1?W C^5i'8 G^ firfwfe 

^tc®^ =aR»rt^^ ^?r, ^ ^J^sr^r ^ i 

^rmrro^r 

[ Latent Heat of Vaporisation ] 
c^'e ^5^ ^(^*1 I 

^?i5T a c“ri^«i 

-srit^?! 'si^^ w c’*rt^«i I 

^5^CR<I yi3(C?l C^f C’^t^‘1 ^C?f, t^'Q C’tt 

I ^^grar sf^tii^ii c*ftf^^ 3^?[ ^t®>rRK:«ff »f|ii 

I ’^^®1 ^: 

»i<s5t s ^Htii 

3^v8^?r TO ^fifirf«i c»rt^*l tot 

^ ^ ^ I 

#l5f I 

^T’f 536 \ 

■«fsj m 100° c^. <2|f^ ^5T ^*^1 

’RCH 536 cnt?*l , f%l 

100° (7f. <irfc^ I 

’t9T^?l 5fr$1 ?1"Ptl5C«f^ ‘il^fB 

m ^tc^ I 

W CAST'S ^ ^1 ^ '®t’1 

I 'Stn ’fft?! I 

■'6 w I ^i'^t?!m 536 

<sft^ 536 

W ^ I 

^Jft^?r«| 1: 536 ’fTt^fif/<5}t^ I 100° (7T. 

^ 5 OT ^tn ? 

«JTft?P!TC?r, 

100 cjf. ^ 4{f^ 5jt3i ^tc'^i ^f^«r3 ^f^r$ 

'3l’f=536 wmfl I 

.*. f^C<^ « 536 X 5 =2680 i 



2 ; 100" cn. 4 ^ ^ 1 *^ 50“ (P\. 

? 

[ ®?C5Rf ^Sl ^n=540 ] 

4 5tt«r ^"hl 4 X 540 ^jtsrfl 

^1 2160 ^flc^ I 

f^?l^, 4 iStTSf m 100° C»I. 50° (?I. 

4x(100- 50) ^PTtsrf^ ?1 200 I 

.'. csiT^ ^t^ = (2160+200) ^n5!f^ = 2360 I 

3: 20° C^. 60 <^^ 3|CI(J 100° c^t. ^ 2 ^tt^i 

fii«tc«f?i 40° c^. ^5f i 5ft-«it?c‘t?r 

^1 ^ft^, f5ic4?[ #=i ^i’f= L I 

2 <^p{ TCn C^^5} 100° O’!. 

2 ^t^=2x l=2l ^Jt^lf^ 

v£i^^ ^ 2 ^Tsr «fc5i5 40° c^i. ^nrc^ 

TO=2(100 - 40; = 120 

CTti; to=(2i.+120) 

60 4tsi m 20° Cf\. 40° cf\, 

^Cl® ®t’l=60 (40-20 ) ?pj5ifg= 1200 ^Jt^lf^ 
f%i ^f^^TO- ■^^®Tn 

.*. 2l+120= 1200 

2l= 1200-120=1080 

/. L = 540 ; f^C<?I ^^^ = 540 ^rf5if3/<5tt5t 

#ts( TO s 

^ B-tii^ S(i:5g ^51 ^C?P I' 

3FtC?^ A ^9|f5?| 2(t^ ^t"*1-t^C3t<(^* (Steam-trap)^ 

s-4?i 5(c?o m I w 

^i:5^ csit^i c5t« I m ’tc'jf mm 

51^51 ^r>iC5T ®1^ %1? flfsil 1^ 

’v£)^i c ^t5f I m\ D-C^ 

mj ‘^159 -^Itn «C^*f ^?t?r' 

^C® I M *411 5|c<jj 

9[f^ D ;?9if&? ^ih] ^t^l I ^n^ifaf^ita^ ^c®?’ 


*^1t4 ^ (work-txap)'e Wl ^ t 



^ ^ 

-‘5lC<(I ^C^?I C^% %5^ ^?I1 ^ I 

's^rc^nj ^imi ^ i 

•^c<tf^^t5i ^vi I 


A 



is»=i? : "^csja ^“f?! 

2. 3ptc^ m ^51 4^C5 to?! ^rf^T ^t<T I w^^ 

^f5c^ ^ f^C^ts(C^ %5 D ^5PP<flf|5{ 

’?ltC’f I 

3. D R3if5c^ ^Tt»rf^f^^c?ra '^^1^51 cw«^ f^at^ 

■f^fl jtN ^ I 

4. *tt?! ( '®rNt^ 10“ Cf\. <tfe»l ) ^‘W- 

^5t»Rl ^ ^51 ^5 fec*f?[ ^^t?! »!'e?1 I 

5. ^t«1 ^t«!T5 ^915!^ m'^ ^ I 

^«t«n % ^91 

'e^^ =m 3tt5[ 

i; „■ »^^=ti°Cf\. 

=h° cf\. 

= M v5lt^ 

^-m = L 

-^t^ri 4]t»lfirf^ '6 9ffh5 w 

= (WJ+7w)(<2-^l) 



100’ (?\. <2° (?l. 

5ltf^^ ^ ^I’f 

= ML+M (100-tg) 

.', ML+M (100-^2)= (^+ wy^2-^l) 

^1, ML = (M7 + m)(#2~^l)“M(100-/2) 

L =( «’+”’Hi»-< l. ) -(100-t8) 

M 

^5(31 ^ttc^ IlCiJ I 

[ 100" C’l. I Ftl* 

^C3f «« I 

^*ft^®l 4: -8“ CT. 'ST^tc^ 2 ^rt^r ?tc^' 

*ff?«f^ ^itfirc^ ? ^tc*»i?i 'etn 

^<itt3i^sr 80 540 ^n^f^Mtsr ^Tc’ff’^^ 

^»(=0*6. 

«r«pn5. ^?ic^<i-8’ (pf. 0° cjf. Tt 
^tn=2 X -5 X 8 ^jt5i!^=8 
f^v^, 2 0° c^. ^tf^3ii 2 iStt^r 

^#5 W=2 X 80 = 160 

2 >5rf^ 0’ c^. 100° (P\. 

^fec'S ^<t=2x 100 ^r(5Tl1=200 ^jr^tf^ 

100“ (p\. 2 ^■\^ !5i:5i?i ^tc’^ ’ifi'f^ 

^Tn=2 X 540 ^It3lfil= 1080 i 
.*. =(8 +160+2004-1080) 

= 1448 ^t9ff^ 

^ifT^«l 5 : ’ttC3J 0° (P\. 40' 

^tsT 'Q I 2 OT 

w 10“ cn. ^5f I «5rt^ 

% ? [ ^?ic?F?'« 55tC'^?( ^c^rtaFC^ 80 ?FJt»lfl/«5rf5t 'e 540 

^Jt5lt?/3jt5I ] 

'®?=??i«at5r i 

^C3i, '^t’f—80m+10w ^ I 

=90m ^Jtsff^ 

^ ^t*l=40 X 10= 400 ?iP3t9if^ 

CSTf^ '®tn=(90m+400) 

^ ^t^=2 x 540+2 (100-10> 

= 1260^jt5!t^ 



'«t’f=^f®^ W 

^3t?, 90 w+400=1260 

^1, 90m=1260 - 400=860 

^1. m = g®o®=y 4fm=9'56 ( «« ) 

I >ir5^ 

'2l’l^«, c^i^'e C^ 

C^T^'Q ^^51 <»(tc^ I W 

'3c?i| ?t^?i*i >2t%5i 5m i 

^iJC^ 5flC5 Cft^ 

TO! ^1"*19 ^?[tCff? >111^ ^ 'i5^‘ 

aR»t ^^5 1 c^m 

vil^fS ^ (2t^cT <2tf^5l1, f%^ Vil^f8 

'S ^ sfl^l ’t?f< 

^t^e^ciw ftf«« c2r«t^s 

*l1il «1%?[1 ^tC5!l5m ^ 

^4tf1 ^ I 

^c?f I 

^ I 'Si^m c?l)c^ I 

c^ ^nm^ ^«r?i ^ 

^ I vf)^^ 3 ^Ri^?I 'Sic’t^l 

^1 c^c’t I 

w^ I 4^fB 'S vij^fS mn 5!^tit ^?lf^f»tl m FT^I 

51C«0 ^1 '^^’f C^t^'S 1 

’tc^ M ^C5i^ nfis{t«i c^% 5t>i i 

’irw^ «fC9Ri ^ stTi:5!?[ ^c^i?! ^■e^t^i 







^IB I yS\^ ?|rt1IC«i ^t?l^t«1I1 

nc*^ I 

^ ^<tll'5t51?l 

W^ f^% ^‘\%^ ^tf%C«T ^ ^ I 

^?ic®l c^tsil ?^t'S^it?f 9{t^ ^'e^it’sf f%«fl c^fsi^il 

f^:9f, '9^1^?i1 I 

^ 5^12 

«rcm^^^i ^ 

•sf^*! ^rg I g^'QEgt* '« g^g '^t’f g#^^ 

^gtg «?¥ ir^j ?g i «ff^fTfw? mi ^^tg 

*fT>Qgi m I gpcg^f^ ^jfft^gc«fg <«gtc^ g^ii i 

^3M gl 3rtt&?r ^^ gtf^ »5r ^t'si ^g i ^ gtfSg 

nrcajg -ntcg ^ c^lfe fl^r ^Tcgs i fs^cgg ^"gi^gi 

51^ gt%g 'SfTcg vijg^ gi-^^^ ^g i 4Jcgt^^g ^tc^ig gs'^g't^-t 
gfcsig ^131 '6 ^^tg 1%^cgg g*cg i t^g g'c®! ^^tg gi 

^5i^g ^51 ?g I 

^W1, ♦(W mi^m »ff|g ^t'si cgtg ^g i 'sitgtcgg 

“ffhr ^1 gtg gtl^g ^tgi ’ttaisto fg^ 's^^’^tg gtcg i ^g^, 
grg gp^^'S ig^^gc^r ^rgtg gg^i'e gi ^cg to gif^g ^g i 
Ffg^tg ^^g fg^-^l-t%l giwg fg* 5 ^ ^fggl gtcg i gi 

*itgi gigi ^tgtcgg ^tsig^sig gigr® «rgt? gfgc^r 
gicgg fg»5:®f^g gi’^^gg ?pg i ggg gHl^gcgg ^i*f 
^gtcgg *(ftg c^iifg^ 3^g i ^■nrtg '®itggl 
gjfg I ^’^1 g^fg^^i cggi gt^cg eg, gi^g ^gi ^gtg ^eg gi '«tgf 
gfigw gfg *tto cg^ gig gfgi ^g ^gs^i^tegtg^ cg^ ^g i 

ggegg fgcg gegg ggsfl-sftgtsilg ttgi^gi c^'sgi ^ i 

gggg'Qf^ f^gsffgg gi^cgj gtgi gtegr glcgt fs^ft^gi cW'egi 
^1 gfsf gi-^^ ^tgtg gg^ eg ^teng 'Sfcgt^ ?g 

^i?ig fgi gegg gig^ ^cg i g^eg gg 

it'Ql gte^ 1 

f«BH grrge? cgt^ri ^«gtg gtf^e®T ^ptne^g gfc^tg $p^ gl"^^g 
ipg vug^ ^ gl*^gcgg ^tg ^nfg^^ug cg^ c’gtf^ 3 ^ 1 
vg^gg w^ c*tige«tg g'c^ *fto ^*i^T egtg ^1 fN ggg 'S^^icg 
gt^t^ toesj g^g m M'Si ^rrfggi »iflg 
gti^} I gige^ cgfgg srgt^ cg^ gteg cg^f^t •g^ 4igtg ^n^jcgtg 
cg% 5[g I gtgg ^igt^gw gtgeg^ gt*^gg ws ^ \ 



■5361151 ’nt’I ^ ^ 

(2l^ I 'S^tsnrl (?ff^^tf^ «1C^I^ ^^51 
f fSc^ <itc^ ^3^ *3^at^ ^511 c^t^'e 

fsrf^fe ^C5f^ c^cn *^^t^'Q (Sjc^*! i 

'srg;^ Ft^ 

I ^»rT5?l®W5’f 100“ C’T. 

*(^1 I W5f 100° C’T* ^fBc^ ^^331 

'9 Ft^ '®rr^^t'eitt^ Ftc^?r ’i^rf^r 76 c^. f^. 

Frc<T5 I ’ifl’ft? ^cff«f ^1 

7\^ ^Cel^ 55 ^^ sflt <21^ 1 

■fiTTi Ftc’it *a^N 100° 

(;51.-c£|9 m I FTC^^ 

5tc*f C^t^« ^ I ‘fl^tCJT 

B-C^ '®lt*f%^ ^f|?l1 t%f5f 

^t?1 ^f5^I1 W'SFl ??^5f I f|33’fC‘«t Vil5?f5 

'il^v vfi^fB ^tCFil ^51 c «t1^^ «rtf^C^ I «rfPl1f^^C^? 

<ft?Hlf •© t£|^l C S^C9l^ C^t5i1 f^iSlt^ f^I I 



^cR ^5ff6 ’isfc^c‘1 trf^^n 

•H^ffS DE fe«R"W^C^ 3^tR?1 I 

4Jt^ E ntua? *tw*f ^?(1’ttfto Fff ( pressure 

gauge ) ^t3s? ^f?lW I ^f^'ffsi^ =^5if5? c»l^ fitter? 

s <rtf%c^ c“i^ «i'N! 







JPtc^ ^ '^t’f cw'eiil I 

nw m ^pflc^ 1 cf’rt 

^n 100“ a\, I (»ii5it?> ’ft<=?i ntR^ 

^t^*l ^l^'SC^T? Ff’t 76 c^. % ^it'Q <TfC? I ) ^«(i( 

FTO ^t^-f^^T»f5( *11"^ 

3FK^?l f^l I 

H5if5 si^sfi I 

^<lc?r Os^c?? M’f'e ^ ^ttc^ i vii^ 

51^ ?pf5?l1 Ffc^ to ^t’f C^f'eTlI ^fr« I ^ST 

?-fgC35 M ^ito 100“ c\. I 

2 ‘^l C^C3f'6 to >l9^TCS{iJ 

^to, ^5=ifgc^ >i)«f| ’fr?i5rt'i ^i^cw 

I m si?ifg^ 

( compression )^i:"^?I 

m f%l i 5fcs<j 



^51=^? fM; ^ Btc<1 to 

^ 'st^ f^i«F*i fwc^rt ^t?t?r m ^fSc^ 
^tc^^tf^TciRi ^tc5i mi 1^0° c^. 






’fjt’i 

^fl’SftfS ^51 ^tc?« I vUCTO! ^b5l*v fK3I? CDE 

^tc? 5?11 m ^tii'8 ’F‘1 ’fcii cw^i ^rttc^ 

s(c^ ’Tf^iw %5 ^tf5r?itc^ I f^^r?ni st’f 

f^C^*t ^f^USZ^ I 1%^C?I ^-W 3^51 B unC^S ^tC5( 

^5^1 5t’f|f% 3^?( i 

mi ^^1 100 " c^. I 

S viit ( Franklin ) 

yr^ sei’j^ 5?f?r?rl w 

^(f?iil 5it^c^ ^tc*n?i mi 

^^Tii 'Sfc^^«rfl% 

f§fn m) 

frTC"*t?[ ^l%5i 

I ipfm ^^1 v£i^s[ ^t?[ 

5^11 f^i iprc^?i %'«®i 

'2f^«1C^C‘5t ^f6c^ 'SftW 

I ICO"' 

^C5 V8 

I ^-ff^;;^ 

^l'^ vfl^^ ^Z^^ 

M*T (superincumbent 

pressure ) ^ttl^f | .£i| 5ltn m 

nc^ *ltCif I I 

^56^^^ ( High pressure boilers ) I ^af?T 

5(C«0 ?tr-Wl ^T’f «fC^t‘5T ^f?i:^ 

^fiJc^ ^(311 ^iz^ aFsi’f ^fkz^ 

v£i^^ ?TC“*1^ mz^ I '3?CS^? '6 

m ^tU5, ^51 

c^t^'S ^z*fi'c^-\m 

^ I ^C35 ^?IC®I? ^«r'" CS’N 

♦ftl^l I ^t*t'« 

♦rfaifS ^ Ft<t 51^ *rfc^ c^w^ ^tk^ir 





^•3 

am •^^^’ttai I 5(C5(T ^51’^^tf^^F’flmi:^ 

k««^^f5c^ <ttc^ m'Q t5 P I 

W^i’Itf?, e?f^tw <2tffk^ ^ «it5t^ <TIC9 1 

^sfesr^t^ ( Pepin’s Digester) S ^ 

ntc^-«l«^ c^'®rf^?i^ SBBST’t^^ •^^R’ltafi 
5f9i '5[3J k’t fijrgt’t ^ficaj ntu?5 ^r:^i 

«itc^ I w Ft’f ’Trt 

'ii^*s <5?iC5i? *^;it^e 

nt?[ I ^tf^ 

'iitc’F I 

’iTc:^^ i^^c?r ?Tc“^? m 
^tf^C9i 5Jt’^»(t?f5 ’if^ 

^tfSsi ?ittc^ ^tC5 
^5^6 nirsi I ^tc’^ij 

m ^sn '®^f%iR 

5?c^i m 4?Ff8 ?i 

< 4 ^ 55 ^^ ^T?I1 ^Ht*ffRra ^'«t ^ 

«ttj:?p 1 Ft’t 

^ '5t^® 

tpnil m 

^■^i. f«^OTI 5t<T 5tii ^ I ta 

^3lti{ 'S^fSc^ C^^U '!C'8^ 
^ ^ 

5T^ «(t?!c«r^ ^511 ^31 ^iT?i I ^im Ff’f 

■^sf^t:^ ^f^3R ;ii ^551 ^«ri m 4 ^* 

^tn Jm 5?*r <^ 1 ^? 

m i 

m\ s^vs asm ^'e 'e 
X?I ?tftll Wl 'STff® ^ ^ vftC^ I 

?^*fT(i { Pressure Cooker ) S 

Agt^^T:?RI SJC^ ?tkjRl ^ ^ I c^t^ 

5Jf«fT?*f^ ?l'f| ^^11 ^ i <1tl3ni 

k««" c^ Tii?i sri I vflt^sn ^k?i 
m »iw 'iiTs (?m c’Pt^^ ^ ^ I ^?fs ta^kc’^ 

asm m ^fk»i ^ 1 

^ ’ftcii ^ TO ^ ^1 





^oar 


^9fc^ sff ^^, *itci2i ?t^i ^?i:?i?r 

^ i ^?t? '5r^f^«n \ 

51, 5ff^ -2f^f^ ^sf ^91 1%wf^c9f 3jc«(i. 

«tc^T®tc^ f5i<^ ?'e?[t^ m ^?i 100° c^. ^«in I 

’IN'R‘1 «TfCaf ilt^l »S1^ C^T«11 3^^ 7{l^ |, 

trrfiff^N, ^^tR'ss «rf1% v 

jf3f9T ^tc^i ^5t<i^ ^ntar ^1 ntc^ I 

[ Vapour pressure ] 

ofR^rrfl ^1\ 5tn I ^f*1« 6M 

I ^flc^5 nfhPtU 5|C^I ^tC5?J ^51 A ^Q B-C^ 

ntiivf^< ^fkm vfl^pfS *mrff’^< ^a{?i ?Ff^9i f^cai ^^15 

^55^1^ ^T%| I ^55^1 76 



^esTv ^ S 

3?C^1 'srtC9it5J ^^15 5t*t I 

^*n:?i? ^911 ^ ^t^l- 

^ (bent pipette) P-^^l »lt?rl ^85(^fBcai^ ?n:^ 

JOT! {^Z^ m B-^^) ^C5 «jf^1 f^C*lcB?I f5(^;i1f 3jc^ 

if fwl 5t*f C^^l ^<tci 

‘ill^ ♦ttiw ^Z5 'm%l I '*Tl1 ^ vfl55F C^ 

^ ^»l «tC^"f to ^'® 1rt^|^ ito 







•'ii^ c^^i ^rttc^ «f®i ^\t c^^®T 

^*tc?f »if»^ I ^ ^15 ^rtf^c^c^ 1 

vijt ^^’Sl ^tC*^ MC’T?! 5^51^ B ;^C511J <Tf^^. c^ 

C^t^ y\m FT’f A N8 B ^511{ <tf?f'?^C'S?! ^H^fTC^^U mt^ I 

c^i^i ^®r <±tt^*f ^f3?ii mm 

sFsm ^"«la Ffr ’tt?! 1 c>!^ ’fm'Q am ^rfc^i i 

?1*«1«ft^*l ^5f^t?( 'SItf’1^11 

'srt^r ^®! ^ =111 'itJifSc^ Trc’*l?f ^ 

(saturated ) ^£1^ ( saturated vapour) 

^C5t I C^ ^t’l <2{Cirt^ 

{ saturated vapour pressure ) \ 

B ;TSif&c^ mil ^C9 *ft^cw?r >if^® ^c®i?r 

C^T^'e ^11 

'srr?^;^ *ft'e?rr?( 'srr^'S ^st ^ 

«sr?«i Tm m \ b :;^c5i?i nT^w- 

^s&^l ««it:5F I =ipftc®[ f^f 

^m Ff’t ^■\ I 

^xf{% ^jar «i*raFRr«i b 

^^TW1 5^1 ^^tus 

pff f^^iicn 

'®t^ ciff^t^ ^ ^ 

’ffl'»Ftll A 'Q B J^SI ^fBc^ 

(water 

bath ) ®flc^ I 

5l®r PQRS ^c«!? W 

sjc^n 

TIttC’T I 'sitc^^jflfBc^ c^ C^U'^ 

'•rf?i^ 5° CT, ^ri io"c»i. ^%i 




B ;^cai?l *ttws^^ ’fti 3^^ I 

A >6 B ’ft<«FJ^ ^nsi 

i^m I {'si^’Sf B ;3C3T?j cTis^'S (M ^*1^ 

^^ ^i-*f[$^^ sii ^T?i I) c«f^ ^^T?i ’ifl^ 

'5f<1 ^C?l I 

5}?f c^T^'S 5ff^c»i'e 

<2J^ ?^5^lt^5^ Si-Sfi ^ii'l 1 f%l f^?l ^^C®ni C^tJ^l'Q 

C^'S 

m <2JC¥f^ ^rra, ^ ^?ic»ra 

I ^^161 ffi ^IT^CSI 5l»t'8 

^ ♦rni I C^FT^'e ’?tS3 C^s^'e ^tc*^ ^1 3^^^ti3 ^1*^ 
■■<t?i*i 5?5r ^sfT?f '=ttf>nrl ^1"^ 

^tc^ ill I 

^ 'stfws 

f^®t^ C?ICS(1 ( Regnault) ^fm\ sit^lt-st^t?! 

•5||?1 ^^C3f? filt^jr-^^ 7\’^w ( saturated 

vapour pressure ) fk^ ¥C?I^ I t^CW<l C^C^TH ^ I 

•c?rCTH nc^ 'siT^'Q 'A^n >21^^ i 'fit 

C3ff^^1 a C^t=3« C^tJ^'Q 3f-»«^'55 ^1**t5t’f 

^r§i I 3rr^% mm c^c3f '=1“*^ c^m] i 


mm mnmn 

(^**15^ f^f^lft^TGI ( m.m. ) CW'61I1 ^ST I ) 


'C3t. 

m.m. 


^&T1 

m.m. 

XK 

m.m. 

0 

4-6 

14 

12*0 

28 

28*3 

1 

4*9 

15 

12*8 

29 

29*9 

2 

5*3 

I'i 

136 

30 

31-7 

3 

5-7 

17 

14*5 

32 

35 5 

4 

61 

18 

15*5 

34 

39-8 

5 

6'5 

19 j 

16*5 

36 

44*4 

6 

70 

20 1 

17*5 

38 

49*5 

7 

7-5 

21 

18*6 

40 

55*1 

8 

8*0 

22 

19*8 

42 

61*3 

9 

8-6 

23 

21*0 

44 

681 

10 

92 

24 

22*3 

46 

75*4 

11 

9-8 

25 

23*7 

48 

835 

12 

10'5 

26 

25*1 

50 

92*3 

13 

11*2 

27 

26-7 














( Vaporization ) S C^U'Q 

I ?T'*1Tii«l <2(5ptc?l? ??(: (Boiling) r 

fslfwl jgnjfc^C-n l (Evapora¬ 
tion ): a I 

•*F^«rtV ( Boiling point): ^tTCu? c^s^i'S fiif^^ ^?!fT' 

>T^1 ffSc^S '®lt^'® ’^^51 «ff^ ^ 

'stntr? I 

?fC5I 1 

(Latent Heat of Vaporization) S 
^^T«c?r?i vi;3f?F ^ca^' 

w cnT^*i Thim^ 

\ ^csi? ^l"^Bic«fa ^ff 536 I 

n^*f^ 3^ata wa W c^tt^*! 

^ Ti sfsin 

W ^^51 I 




1. c^ c^t^« I 

2. >6 ^ <2ff^ai I 

3. ^ 

^ I 

4. 

f^‘«a^5T 1 


1. fsifiS p I 

2. '« <2ff^5l 1 

3. y\m ^ac^ra s^rj ^zis 
?ai 

4. 

fa^a, atiji ^i;§®l, at^«Rt^ 
^^Tf^a ^na ’^^k^a ?ta 1^«a 
a^ca 1 ca^a^ ^tca ^Tn 
-sjcat^ ^ai ^t^rfa ^’la 
1^[^a ^ca 1 


^51 Ws ai-^sawa 'sa^ m ciia*i 
a^ca I iit ast^ ^ac^ia >rs^?t a^ ?,^C3 i ai^sacs^a 

^1 %w$1 ^a I ^^1 ^ ai^a ^«ai, atca 

ca^ atata ?rt«ata kasi ^«ai, f®^l aaacaa i^^av 

aaca? M^ai atai a'HMRa atai ^^atacJia i 
•iF^^irtf's vt^ % c^ta« ^ac^ia ^^a ^afaf^ ala,'®' 
an:^a Ficaa ^aa f^^a®N i sta at1|:9i atc^, m afac^T 



^ 

'si^f’fTc^ I c^t^r'8 f^fi^ ^?c^? 

^n\ I ^rwi '2t?i ?t^ 

Ftcn (76 cn, f^. *ft^^i:^?f m) \ 

( Normal Boiling Point) ^c^i | 
C^l^J?, «fC5f^ 100“ (71. 

S 31^*0 ^^5? ^f^C9f ’a^t^ 

3#^ m ^1% ^nf.;i 

C^i^'Q ’Slt'Stf^^ ^ 

c^t«n ntc^ v£i5?^ ist'^'e c55^ I 

(Boiler), 

(Pepin’s Digester ) (Pressure Cooken) 

«r^f^ «u^ I 

vil«pf5 fsfJrl 5t«f 

^flc^ ^ITC? 3lT5ti:^ ^^C5T5 >1"%^ ^T*l5H i 

*ft5[ I 

'5r^?flcT^ 

[ m C^'S^II ^'St’t 540 y^-^t 

^?fC3F^ 5t9l^? 80 ^TT5lf^/3tT3r ^f?IC^ I ] 

1. What is boiling ? Define boiling point of a liquids 
Compare evaporation with boiling. 

2. Define Latent Eeat of Vaporization. What is its 
value for water ? Describe a method for finding Latent 
Heat of Vaporization of water. 

3. What do you mean by the statement, ^Latent Heat 
of Vaporization of water is 540 cahfgm' ? How many 
calories of heat tvill be required to turn 5 kilograms of 
water at boiling point into water vapour ? 

4. 2 5 gm. of steam at 100^C is completely condensed in 
50 gm, of water at 0°C. What loill be the final temperature ? 

5. A calorimeter of water equivalent 2 gm. contains 
38 gm. of Water and 5 gm. of ice, all at 0’C7. If 5 gm. of 
water vapour at lOOfC are condensed into it, what will be the 
final temperature ? 

6. The following data were obtained in an experiment 
on determining the latent heat of vaporization of water : wt. 
of calorimeter =^30 gm .; wt. of water taken==^68'4 gm. initial 

II—i 8 







ten^. of water=30°C ‘y final temp, of mixture^40°C \ wt. of 
vapour condens€d=T2 gm. Taking specific heat of copper 
as O'ly calculate the latent heat of vaporixation of water. 

7. How many calories of heat will be required to convert 
10 gm. of ice at —10°C completely into vapour. 

8. From an electric stove 200 calories of heat enter into 
ike water in a kettle. The kettle contained a litre of water 
initially at 30° G. In what time will the water he completely 
boiled off ? 

9. If latent heat of ice is 80 calories and latent heat of 

steam is 535 caloriesy find the resultant temperature when 
10 gm. of steam are passed into 50 gm. of water in which 
float 30 gm. of ice at 0°C. [ G. U. 1950 | 

10. Gompare Evaporation and Boiling, What are the 
factors influencing evaporation ? Explain how they affect 
evaporation. 

11. What are the effects of pressure on boiling point ? 
Give two simple examples to illustrate your answer. 

12. Ordinarily water boils on applying heat, but water 
can also boil by pouring cold water.’*—Explain how and 
under what circumstances this is possible. 

13. What is saturation pressure of vapour ? Illustrate 
your answer with an experiment. 

II II 

3. 2700000 4. 30-48° c^., 

5. 56° cn.y 6. 535 

8. 7250 9. 4388° c^., 





[ Moisture in atmosphere and Hygrometry ] 

4r>it^ ?ncj! I d\'im 

^t9l 

^ItR^II ^\ l ^CWI C»f^1 

'Sf^?l ^f^t«l 2 ^T^Ti:>I ^?j nflRt«l 

’rfRtsr 1 ^+?i^R t?i ’it<t!i*r® m RC^t I 

«2{% Pf. f^r. Rtar f?!. stc^l <?rrc^ i 

’fflW fRfti RC^, ^«f1 1 '^IR ^ ^«(TCR 

^t^’*lg nf^RH'S ’ff^Rt%^ 3^ I ^5fT^er^S[l^ RltR^tCSf Rt^CR R15 
Rt^ RtCRf, ^ ^C^'RI 1 ^TRt^ RR^C:?? 

Rti:**1^ nf^Rt*! R3F ^t^tfRR^ R^tRC^ft CR^ I 

^rf^C^I 2 Rt^tCR Rtt’RR RfRRt*! 

RtRtS «f^'1R 'siRtRt^ I RtC^R RfRRtCRR ^RR 

C^tR^Q CRC-tR ^tR^6Rl, ^it’frC^R’tfRRt^l 4i^f% Ir^R ^CR I ^Sr 
^’IR CRC*tR ffR 'S R^Rt^tR ^^IRSIPTR fR^R^U^l | ^R^«R| 

IR ’®R: ^13^1 ^RRRtRC'fR ^R R1I "STTRtR ^ 

^?t«Rl fK^tft CRtC^TR >2fC^M ntR I 

fRf^l :^lRtRtR RCRJ Rt^tCRR ^RtRl ^1 ^5^ #RR- 

<tRC«fR ^ 5R I 'RTRtR RiJRRR f^UR 

Create ^tR^t^R fRf^l RfRRt*! RtRl '2{CR1^R • ^^Rt^ 

RtRRRRtBf^RI RR^St ’^R >« ^IR^TT'ORTR ^i^^tR fif^tR 

"RRfR^R RfRCR'S ^ R1 I 

'RtRft'SRtR ^^RiR v£i^f5 4ji:?It^^R f^R ^^RtR, 'R^ 

«{t;^Rtf^ W R^^isf^ <2(Rt^ ^fR^ ?^^RtC^l ^^tCRR 
^»lt5R1 R^t^ 's^RTtCRR I ‘^att’—^fijitR 

Rf^ltR Rt^ ^Vs ‘fRf^ ^RtR RfRRt*! I 'Sl^RR Rt^tCRR Rf^R RtC^PfR 
-RfRRtR ^Rt^ Rt^C>SttfRf%R Rl^ I 





V ^8 ^ ( Saturated and unsaturated air ) 

?Frs I c^Rntf^ ^t^-PT 

^ ’ftc^ I ^^i?1 

TO 

( saturated ) ^?[1 i JTl ^l^aT' 

'2fc^*f TO 1 

-m 'SI^‘1 ’ttC^ 511 I 

«r^>ar ?rM ?pfgi:^ ’itc^ > ^ 

5fJ! *tt?[ 

^T^*(t^«l ^fac^ ’ttc?! TO ’»llf%C^ 

TO 5(11 ^l^;( 's c^5R 

^’fl, 5tCJf? ^Tf^’il ^TTO ^5(1 I 

TO^i *f^i I 'srr^Td c^tii'S c^ ^f^5rfe| 

TO1 5ic5( TOp^ ’Fi%^t?i nc’si' mt 

1 TO^'SHH ap5l*f TO ’Tftc^ «nc^, ^l^J^CSfi- 

^tC*Pf?ITOlTO 3^tc^ I 

TO ‘^1^ 5T»l ’fttcsi^ f%f^g ^f?r® I c*\^ ^1^C^ 

^tc5i ’itTO'f^ f^fi^ ’if^^ii ’^{tc^ 1 

(Dew point )S c^l ^ W?( TOtC^f 
TO ^'TeT^lC^ ^fTO ms *1^1 '»?? 

TOsit^r ^ f^csR) R%i¥ to I 

^T^?l®f’^’f CTO« ’ITO TOTC^f C^ ^1"^ 'srtCf 
TOt>lC^ ^11 ^1*^ 'SfC’f'^l 

^g^il CTO^ ^tntC’P ^t^1>ic^ 3i»>pf^^ ;^fgc^ I ^C»fC^ 

^^^1 5(tf5(5i vii^ f^f;f^ 'eT’ftc^ 1^^ 

I ^¥^1 TO ’iTsi'fs TOtc>( 

^ Tf*^ TOC«f^ «sp5l^-IU^ 

I tot* ^^?(1 f%fTO?( 

‘5^f5 ^tC3i TO «fTO (R 

C5f«?ii ^^t'S m^- 

I mm ’ttcaiii ’itcsra Vt'si 

TOi^ 5(Tto^ '^K^ti ^ TO TOi^ 

-ntc^i TO \ 

^tlj^ '«rr#!5l ^1 «lt^;5l ( Humidity or Absolute 

Humidity of Air ) S c^U-q ^^L■^ ^5{fti^ 





^TC"^ J?5IC^ ^1 ^1;^ ?IC?I | 

TO mWS 1. ^ 

•'*«ftc^, >|5[i:? ^5{[5i^n 0*1 ^ I 

'8 ^ti^^5tW*r I '5(i5rtw^ ^^'6 

^y 'sft^ita ^1 ^l'®c>fi:'® c’^tsf ^ i ^1 

^1^ CTf<( ^'S^l ^'hStC’! <lf^5ltc«l^ ( 

^srfi^t^) 5FC?i ^11 «2tf ^V^P\ 

^ ^c? I ^t^ti>r 

^ ^1"*1 ^^>sf1 ^1^1 

SCSIT '8i;}'RltC^ ^t?(« <215? m»r 

•TO t 'flt vrfsr ^ f%^ w^ '?s^t^1 ^ I 

'®^cTr«( ^ 5 1 c=5*r fk^ 

'il^^’t ^ I ^ C^t^'Q 5!5 i?ri ?(^af ?rt'5tc>i^ fe 

’tf??t«i *jr^?r 3({;^i ^tc*^ 

«rf?f I '®(^ii^ «iit 

^^'^■\ ^ ^ ?^C^ I C>l|^¥ TO?l ^t^ ^1 f%^l 3 ^ 

'9^'t^C^ sn 1 'srtI5"5iR '6 

2 if 3 ^^1^ i 

C*t^tC3S nc^ ^^5^ 1%^ ®1^t?Ft’1'5 ^\ I '®^ 

^^t^’f'5 c^t^n ^'S^mf C5f^l ^?tcw^ TO f%f^Til 

?ittc^ 1 r.^Ji'e fc^ t| 

(Relative 

Humidity ) ^ 2 t^ ^?[1 ^ I 

*f<s5i % c^^8 c^ ^5t?r 

^fk^ ^\^s\m^ ^ ^{^im TO 

(2lc^tw% ’Sfeft^ ^ft3iti:«m ^ 313031? 

^t# 5 l ?C 9 l I ^itc’ff^^ ^t #$1 

_ c^Ftsi'e JRRf " s?? _ 

5 ’RW W 2 (CTit^JRl?f '^«ft?l ^TC'^ 

1 ItTO'e 

3^ I CWT «F 51 I 
C^R'Q TO^ ^i ;^®1 = f 

1%?i t~TSS-®^%* 

^KiKy ^ TOU ^tt^l- 8051 ^ 

'^t^^^KiTOTcw ?t«rni«t^ n^^?[i f^TO ^ 

2 ( 5 f%^ 1 



c^t^'sw^i ^ti: 

^jvQc^f c^ 5^1-^ 'sfti:^ c’Ttfttc^r 

’if^sjtm ’if^ I 

^nf'sp^ v^|^^c’f^e I 

__5!^!5L5^?l^_!5^^ ?.% ^ _ 

^srfcmBJ mz^ 

_^cm6T ^1"»t5tn 

^TC^'61 ^Sic^il %'^^n ^■f'^l^’f 

[ «1^ 5^1 I ] 

>5f^ fnfn^tt^ ^t^=m?ii:tni /■ c^i. f^. 

5!"%^ 6N= F c>f. R 5^^^, 

f X 100% 

F F 

c^tsi's 'sit^^t'S^it^ m::^^ 

I ^tci(?i '«itnf^^ i 

?tlC'5Jtf5lfet^ ^1 ^CI?T ■^t^l '5('|;^1 

Slt^ I 3C%^Tfsi^<I (Hygrometer ) Jlt^l ’ttC?! I 

f»if^1^ irt^c<iitfsr^ 

(Dew Point Hygro¬ 
meter) I '2{^H ^TfC'^n- 

^1 ^?[ 1 

aw'm artlcarrf*!^ 

(Regnault's 
Hygrometer) S 

A 'Q B 

<t9)^-=lC5RI ^ C^-f5SC^ 
%B?i 'BCsn ^’?«) I A f%^?( 















<il^^ 3(C1I T, *«ftc<ff^^?lf5?l I LM >il^f5 

’5^ c^r^l ^ 5?5t A 1%^c?r 

5(c«(t 'sitc^ I 

•iiffS Ti ^fc^ I ^5J ^^,^^ ^ Rfn ^r^i ^ ^Ts 

’tl’ntntfn ?lt^ 1 PQRS 

A C*\n^ ^15 ( aspirator ) C-c^ ji's^JnS! I 

C*1H¥ ^3f^ ntaf I ^C5il D-C¥ ^fiRl 

f^:5i PQRS J{c5m ^ic^jj ^t^.ffc^ 

^^I'l ^:<i I 


^^C5I, ^ ( aspirator ) ^C?l ^tl,C*rR«l I 

LM ^C‘< ^f%5i 

"Stt^rc^ A nfl’sp1-i{C«T^ PQRS ^^C^liT 

I A ^Z5 ^Cil to 

^ 

5rJ! ^fto I ^Zli ^^^1 

^Tcsfi^f w?iii fnf^^'^ c’tl^ttc^ A to^ 

'sitw ^tz^ 1 

Ta sito I c*(t^^ 

^CS< D tffc^ v£l^^ 

5(1c^ I 

^^?ii 'tt^fs ^^=1 cff«(Tto, Tg «itcii- 

fi(fefc?i?i <Tt^ I torfto ^U Tjl" 'e Tg" 

^^tC5f^ ^ "C 1 B 3{C«(I Ti 


totf^tcil^ ’tt^ ^tc^lfw ^^Z^^H ’fT^^il ^IttC’T I 

c^zm^ '®Tf^^l ^\m] I l^c^f?i '5itc?it5j mM 


^t^?I«| 1 l ’TSICI^ 80" c^. 

fnf*t?t^ 23° cn. I ^^'15 ^t'lTCT? st’l ^^taFC5( 

317 R f^. 21-0 f^. R ^ 






21 

317 


21 


X100%=66*2% 
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^^*1 2 s c^r?i ^51 c^p {9 

^3?%l TO c*f^i ^ti:^tf^^ri:^?[ ^nt^ ^’iftsFcsr 

8^® cf\. .£1^^ 27° c^. I acJiH c^5T; 




?tc®^ ^\9\ 

27° c^. — 267 fii. fsf. ( ) 

S'K c^. — 47 f^. f5[. 

jfsioi 'srtc^ff^j^ si ? 




267 

~47 


2G7 

47 


xl00%=56-9%(«n^) 


[Wet and Dry Bulb Hygrometer ] 

S A 'S B '1T^5f «lTC^Tf^^1W I . 

»ii^f5 CM^ ^1ZW I v£l?pfg B-iJlS 

^e^?fg ^ 

^9(g '^^tt?l1 

HW 3fl?ltc^ I 

I 

B <irtCS$tf^feTC??I ’TtC? 

a^R t%^1 5ft^ ^kz< 

srrc^taj^^ ^t’f 

mm ^z-^ I ^ B 

A fara 

i£l^ I 

^13? '^1^1^TTO ^1*1 «5jl^®f?r '^Wl 
3js{ B 

f^1 l^^US to 

B toTf5i^rc<i?[ ^t?ii fkz^'^ 
^^t'S 5R <ltto ^1 I ^tc91 




‘W^15TOi CTt^T\f5 Mta®n I 

f^cist^ 2j*tr^a ^ftc^T me? I ; 

« „ H 

fc s'sjt^tsT >i5ie?? 1 

^t?1 5^^c®i ^3s f»tfi?t^ 1^4? ^?1 

m^c?: 

tl ~~‘t— F ( t\~~~t2 ) 

F=‘?tf^JrfC?? '9«f^’ ( Glaisher’s Factor) mc? 

tm? ^te^a »iiaif5 'site^ i ^5t? m? a'Q?! i 

v£i^^ ^T??r'e?{t^ §?351 «i)a^ f»ffn?t^ c^cma 

’Tt^te^iT ^ P(<a ^51 ^ttc? I 





2 e°C 28“C 


1-87 I 1'83 179 175 172 1*69 1*67 


?l?taFC3f 21" (71. 'e 26“ c^, Ofm 

26“ a\. ^tme^ F-^? m5?=l’69 

(^ 1 —O=F (< 1“<2 ) 

<1 = 26° c3j. 

<2 = 21“ C>f. .*. 26 - <=1*69 (26-21 )=8*45 

F=1*69 .*. <=26+8-45 = 17-55 

^4S^ awt? : 

26“ (7J. ^tme^ ?im^’f-25*] fsf.f^. 

•vii?ar55 c>r. . ., « =i5af^. 

^%1 * ^J- X100%=59-7% 











*lc^ fifn^ ( Dew ) I 

’>^51^1 I 5t»i 

?if|?ri ^srfsit^ ^Tf^?fl c’ftiTlc^ ’fU^ c^ ^ ^■nstc’i 

5t31 ’ft^I ^1^1 ?T^t3! 5t31®t<S cq ^1“^ qt?I«J 

nrt 1 ’Tf’ct^*!^ ’tf^^l *qic^ i wl ^i- 

<irtc^ 5^1 ^r%i 

«ITC^ I 'ill'sSC^f (?*t^?ItC3r ^t’f 

I ^t'Sl I 

^t^tJT'Q ^'©1 <2Jtq c^'t'^'f?! 

^tcq fk\ I c»t^ cm^ 

nt'^i ^ff%^ <2(^1% ’itw f-tf%^ ^q^c^T«^1 ^n I 

’Ti^iiJ ^i:?[? ^11;^ 

^^?I1 I '®1ST Tfl58^ 

5^11 ^*1 ^r®TC7f?l cq’t^1?l ■fj? 

er^f^^l ^Tffmi ^1c^ I 

( Mist ) I *tT^ ^t'S^ll Cq^BrNl 

'e ^9it?r ^11^ ^i;t*ft?i 1 

^?t*t1 «ff^C5f C^'I^C^^lT'Q f5t*n «rtc^ i ^ ^{Ic51 

'STv 'siTTf^ ^?lt11 ^tlS<|1 |. 

^qT^ltC^ ( Fog ) ^Z^ I 

m 

feqq' '=r^ic»(? i ^1-1 feqq'' 

I mM c^i i ^q'Mi « cq'q 

31^ I ^9^ I ^qt*fl ^ 

•€ c?!^ ^ c^i’q ^i 

^t^tcng 3?9ri ^t^r® itc^ i csfci^ ®Tft 



^C5 5rr%l 'srif^rai 

^15 'Sft^tcn ^^Wsn ^f^US ^1C^ I 'Sft^t^ 

CTC^ ^^«fTisf^ 5{i:^j ^%l c^®t?( I 

cnciT«2f^Tr^ c^ 

C5{^^ V<1^ ^^csrs 1 <2}^1c?l^ CS{^Z^ 

^c^?pf5 C2t%c^ ^ I 

1. fwf^r S ( Cirrus ) cm 27,COO 

c’i^iI 

C^t^ CIT^ =^TVfl 3^511^ 1 

2. ( Cumulus ) C5(?rc^ 

cTt^ I m I 

^^tcw^ ^55^1 SIT^ 4*5 I 

S n^’T ( Stratus ) ^5^ I 

ctff^c's ni'mi m I 

^55^1 >2tt5 2000 I 

4. S ( Nimbus ) (T(^ 

3/4 x> c^r^ic^ ’fT^iii I 

^tl s 

C«W ’5(Tr»i!(! 1 

^ #1 

C3TC^^ f^5?t^ 0^ CT.-^H-Q 

^ ^tf^l I w ^?®fi c^5Ttc>!^ ^t^ti:;^ ^t?[ 

=ltf^?11 I ( Snow ) I 

ft»i1 s ^Kn ^nrsi^i «|-«rtf^^ 

^ 1 c^k ^t?« 

^ ai;?rn 0* c=^. ^zmu mm I 

^^®rf'Qf% ^f^i ‘ii^v '®tfii ^ 

'6 4*IC5 ^nf^C® I '^^^'fl C’^^tC’l? ( crystal) 

=rtf^c® 1 I ^ 



^ 1 ( Hail ) sitc^ srfc^ ^i^9f 

JTW C^f^ I 


^tC^Tff’Tli:^ 3lt3i v£l^ S^C^-I ^^5 

'■'^(tc^. f^?r 5ffs(rc5j^ «i^t% ^srt? fit^t^ 

cy\^ mm ( Dew 

Point) 5iC5f I 

fiRrc^^ <crf#®i s c^t^T'8 >i5fc?f<i fiff^ 'srfir^w 

c^ ^ «tti:^ ^T?rtc^ '«it^%l 

'( Absolute Humidity) l 

_cf t5^jo_5t5tci! m (^1 gt»r) 

^5IC?l ^^T?t ^<i (^1 M’f) 

_ c^t^ 1^r*niTc^ 3i"*i^^ m if) 

mm (f) 

= /- X100% 

•^, 'SftC’ff^^ ( Relative Humidity ) ^C5 I 

^^(Sitfsi^ s ^l^?t'8?it? ^ I 

( Dew Point Hygrometer ) ^ 

( Regnault's Table ) Off^'al 

^ ^'m\ ^ 

m 1 "^rtiSf^ ( Wet and 

Dry Blub) '»ft:^^Tl^t?l ?^f5?l 

■sTt^^Tt^h «^t^%l wi m \ 

^t*(1 S 5t^ ’JT^C^ ^ 

^ ^ ^^’sil 

^ 1 i^tntc^p ^311 1 

(P^'^i^i mm ^?it»ti ^511 I mm 

•mf^l ^*11 






[ (SttftiR C^Wl?I ^i\ (Regnault’s Table ) 

I ] 

1. What are saturated and unsaturated states of air ? 
Define Dew Point and Relative Humidity. 

2. Describe a Dew Point Hygrometer and explain how 
you determine Relative Humidity with it. 

3. The atmospheric temperature and the Dew Point of 
a particular time are 25fC and 18° C. What is the Relative 
Humidity ? 

4. While using a Regnaulfs Hygrometer the dew point 
and the room temperature were found to be 22°C and 30°C 
respectively. What was the Relative Humidity ? 

5. After running the aspirator of a Regnaulfs Hygro¬ 
meter for sometime the temperatures of two thermometers 
were found to be 361° C and 28° C respectively. The saturared 
vapour pressures of water at those temperatures are 39'S m. m. 
and 28'3 m. m. respectively. What is the Relative 
Humidity ? 

6. Describe and explain the. action of a Dry and Wet 
Bulb Hygrometer. 

\ 

II ^ II 

3. 65-4%, 4. 62-4%, 

5. 71T% 





>2i:Fft^c| ?1^J ;ep^| ?Fn{^f5 ^5!l 

^^CvSCl^ I 

«i^*[ 'Q ) 2 B >il?ff5 

^5r vs R 'STtvlS I 

B ^5|j5 R ^tifB?f ’t%1 

r^m 1 ?5if5i:^ ^5f ^f??ii 

m^tC^T f^C5f M 

1%^?! a[11 

^5if5 

'siT^fS f^?ii ^f^?n I 

ab mwn W'sfS 

Csn^ CD v£ 1^^3(MCT 
f^5F AB TfC<S^ ?iw «{c^ 

^ni I Hi v£l^^ Hg 

^tci? ^^91 I CDl-^ f^^'^'l 

;?f^C5T AB 

>21!:^ mu I mu 

CD ^TCQ^ 

AB ^TCvQK f^C?f ^’**^ ^ ^ 

^t I CD *j:c^ AB f%Wl I 











•‘i|^f5 5ftC5?l 'Sl^ 

I ^ 

f^f^ ^t?il fe’fcsr ^£i^f5 ^ 

;^9i .£i?(in«tc?l «tC^*t C^=( 

^C»I3 «ltc^ I ?Pt^C^ 

^^\f^z^ f%f"sp*! ’fci cw^l mm 

*n3if^^ <2j>Tt?c*r?i I sicsfg 

ntc^f '^ttf^C^T «(^t?ic*fil ’tf^m‘f'9 \ 

ric^^ 'S '^^f5 ^tC5if 

Ipt^ ^m\ ^5T I ytc??! 5IWJ C^t=('S ^It^5 

»ltc^ ^^ I iJ%TC^ I 

s^CSfg S(C!<J ?[1 v£i?fc^t^ 

I ^ 511 



^?i5f ^t51 -sr^j^rsf^ I 3Pl^f5 ‘!\^^ 

C*t^1 ^t5lt^fg^ 


I ^511 ^t^^il, 

^H*l ! C5f^1 ( ^1 cq C^tJI'9 

) 4t>lT?!C«f<I ^f^5Jt«1 I cnl^ 

^“N*t c^*t ^ ^mi I 

OTmn ^fSTTcf ^ 

I B 1 

4«^fB c^it^i^r I vii^>fcif ^1 

^T^1 Tfd^K^ n<i’^c^?i m ^rc?! 

Ws^ti ^TCf I vn^ «fT^fB ^?i5f 



«isiif53f: sntc*ni fifirfiii 


cw^i fsua cm 
a^Tsi 'Sftc^ c^T^^Tc^r ^ff%?(i 
I c^t?i «f^^51 



^C^l 511 I 

«Plt?(«l C9Tt^ ^CW C^^, 










^^8 


fits'® 2t!:?f^ ^r?!C^ *ltRf» 
V$^ >nc^ '^^15 ’Rfl’f't^ I AB C^fT^t?! ^'®fB^ 

A <2ttc^ H ^4^15 fe 'ij^N B sati:^ ’tits ^t^l i ’^^15 '^^fS 
^~iitr®f Tl^tcsrt^i ’tw ^tf^^il A csjtc^ fe’tc’f c^t^ 



'9'95^? fsaf: Ji^tJ»‘l5r*ia ^Fc?! 

CSlT^^r R fitC^’^ 1 P St^f^fS 

W'afS?! ^ff^tcsft? ’if?'® ^t^i I ab w'sfSg 

^aC’R fi’f ^T^l '®t’f fi(t1lt‘5T ^1%C5r W'SfSu ffe ^ 
isf^itf^® fif’TfilCni ^C5l fS5l1 ?^?1 51ttc^ I 

st^f^f5 ^t?ri ^ffc^ 'srf^t?r ^^il W'S^i ?tc^ i W'of^ 

fife's R 


c^uzi cet5=it5gr®i 

1. am c?r^ 

(3IC9i^’iTWsi ^ ^t%l f’P’f C?f^fB ^si5l^C^ C^1®1 ^t?tc^ 
^c’l^ ’it^ a^ ^ ^ta I 

^1 ^tf^csr, c^5t cm>] ^fitt^il ^t^^i 

nf%5(, .^-^lii >?C51 C51t?t^ 

^1^1 I 

2. -ntf®? St^t^ c^t^til 

^tc^ 5it^t^ ??(I mm c«tt^tii ^tKt^ifS?! 

^jt’i csc?i ’ifit?? I 

«mi®5l ’fit ??» vil^5{ ^ l^tch Stlftl *111^51 1!^ 
Stfilll ci€lt mtl ^’ll ^®tci 

I 


3. ^rm 

c^^n m I 5Tt5rt¥ 

•!m ^cw tf^5i I 

TT?*! «(T'^ <2f>it^*l 'S^C’f’Pl 

I ^C®! ^n 4fC?tC^ UT=?FJ^tf5 

^ 'sicn^ ^^51 fF^ii 

?t?i I 

4. t’^rc^^ ^1 

^ ^TC^?I C?I 7m^ '5f^*t13f% 

C^1 ^iT^tst ^5 ^T?tc«f? C^T^1? 



«8SR ffe? ; '$t’t'2tC5trst 
Eta’ll C«Jt9l1 


. ^ >•- ^ 

??( ?iT^tc^ 

'e «rmf^ ’Itc^ sTfc^ I 


[ Coefficient of Expansions ] 

«2rJT'RlC«f^ ^«rf^S ^m-\ OTRfff^ 4f3!t?I«l 

^^u I f’t^csf?! «prr?*i c^w^ «f’it?(‘i 'sic^w c^*li I 
’f»rr<{ ^ nwid?! 

'ii I a ’f«f'rc<^ ^'9 

fwc^i cff^n vf'sgfsr 

4i>itf5^ 1 ft^ if'sfS 

4{»itf^^ W'sfS^r f^®«i i 

^^t?r fsf^l ^ffC^ if'8 51^^11 ^^^1 5(^ :^t^T5l ^lT?l <2f^^«f^ 

7[^m\ s ^fesr ^«Tt?:«6r bf<J f®5l 

<2f»rtfli« ^^l?r bffi 

3t5rr?R:«t?r '®«tt^ i =^t^T^'r^ ‘<.’ ( ^im\) 

^T?i I 

^Q^ ^1 ^t^, 0“C vfi^lB ifC^l! h c^. % y ^f% 

ntt?i t°c Mi h c^- fk. i ^fC's^ <s(>im =(/3 -/i) 

C^. f^. ^f% = fc. 

;. h c^. f^. <"C (/g - ^i) R 

.*. 1 „ i°c „ ^ 7 ^- f^. fif’itni^ I 

/i«( 

.*. TOii 'tw^ '®*ft^, <=^irii 




«<jrrt%T <i“c, <2°c 

= (^2“^l)*C 


iSi^t. <c = 


^a ~~^i 
Zl(<2“<l) 


I 


'®«rtOT *tfer*i s n«ft< ^1 ^ ^tto 

^ I ^«rrc<?i (2f>it5c*f3 '®*ft? ’if<s{ti:*i c^ i 

C^t?! '®*ft^ «tf^ (Tif^CalOS 

* 000012 . ! 

1 {7i^:5i'5 ^f% mli:?!: 

1 a\. R ^ -000012 cr\. % 

^1 nsJiUva <?!. 1^. ’tin ; 

1 >1 ,* TwoBnir 

1 »» » Toinrf OTT .)* 

1 „ ,. iffoi§irir .„ „ I 

'5(tn€ cn«n stninc^tn iwc^ <a^«PC^ 

fe^Ri TO *rl I ^5*1 t?i (Sfntn*! « ^9? bfc’«}in 
«2tn^TOi c^9{ 'sj^jffcn 'Q*ttc^n m 

f^>lNr ’ffim'i i ’jrt 

cn%rf^: 

V'm. nn=*i|) nn 

«ff^ (7i^:5rc^ «fnt<i:«rn 'S«ttnr 
TO^^cl <2W*f ^fnc9T 15*11^ ^?in T ^**f i 

«(ntnc«m ■Q«rt^ 

■000018 ^t5|, «}f^ -000018 x | ^ 

‘00001 I 


hfr ^«rtTO 

’fftc^n «*rfc^ cn'snl ^: 



(<2tf% (?if^cai^) 

csrt^— 

•000012 

^tnl— 

•000017 

f^— 

•000019 

?fTi5^ltn-“ 

•0000095 

^15— 

•0000089 





bf<j 

<2l*ft^ ( Pullingcr’s Method ) S ^’^tJ 4l»it?rc*t^ 

^51 ^1 AB I 

OT ^1 srtf^i J f^ni 

'ii^fS c^c^ |=?^it?r ^’{?r tt? ?it^ I Tj >6 Tj 

*rri 5i^fi 3i'e?i 3?^ I 

^■Rina s ^t?i ^rf^Wwiii 

*rt^t^ ^tc^i 

c’^c?rrf^^w^ ^ 

iJC^? 

fiftWF ^?Jl ^ 

cipc?iTf^c^^ hR5? « ^t^t? 

*rt^ ^m-\ I 

’itutc^ 

cif«^i I I ni<- 

^9|fg vil^fg ^^c?lil 5lC5|^ 

Tt**1t«(tR <p ^1 I E 

^<mws ’U’f ^1"^ 

^rtf^^I I C^t f^fsp*t 5t9[5!t^ 

^1^5? c*f^ c^ ^f5 

fiftu 

’im ’ttds ,.^^=1! -iftalw^ 

?r5fl> C’^^ 5f9F C^3I 

simf^ I 

;;n5rt^Tii AB -ni 'e fm^ 

c^c9j9 <tti 9i>Q?ri I ntck ^<j!pt 

I ^ '8rt^-^^^l ^«3iiTO 

./i 'Q h Mj 

fii’mim f5i^ ^?ii I 





•000012 ; iH^fB 50 C^. fir. c^'t^C'95 20" c^. 

“ Lss-t TO ^2 = W brdj <2 - <1 I 

li\t2 ~h) 

«» - < =<2imai:®f?f'9‘ft^ I 

(/2-ii)=‘<'/i U2-<i) 

vflTO, <=<2rr^ ct1%C>5JC^ *000012 

Zi = 50 C^. fir. 

# 2 -^ 1 =20" c>r, 

... l 2 -li = *000012 X 50 X 20 c^. fsr. 

=*012 c^. fir. 

2: fir^t^ fN ^W?r vrc^s? 30° t;>r. 

100° c»r. ^?it5 *1169 CT. fir. < 2 tJrtf^^ i tot?’ 

br^j ^«rr^ ? 

«t=--?-~i- 
/i(^a “^i) 

‘t^TC^r h-lx- CT. R 
4=1 f5r6H=ioo c^r. R 
^2 •-4=(100-30f (?r.=70 C^i. 

<== C^. «tR ) 

=‘0000167 c^r. <2rR i 
3: 0 c»r* 6^ ^rt^f f^c^' 

^?r I 40° c^f. ^t5i c^tJT's TifC'Q^ 32 c^. R 5rt<ii- 

I w'QfSg ^ ar^rnim ^‘tt^- 

=*000019 (TT, arR I ] 

c^c^i^r’^^r^R o° c^. 40’ c^. ^?i«R 

I 32 c^r. fir. I 

viiTO 4-^2 c^. R 

<- 000019 Rff c^. filR 
<2 ”^i=(40-0) c^.= 40' c>r. 

4 = 32{H-*000019x40} 

= (32+*02432) (TT. R 

= 32 02432 CJT. R 



CFfi^s^ 

[ Compensated Pendulum ] 

^1 ?lt^, Tfi:?! C»f^ I ^^v£l^ 

9It^1 

h’^'S ^^1 I Tff^CSJ 

CVft^i:^? ^trs C*ft®T51'^t5!'8 ^tus xpc?! 

•?r«{’tf^ (slow ) ^ I ^1% w^ { fast) 

?(t51 apf5 m cwt^r^ 

m-[ I 

®rsC"ttft^ CWH^ ( Harrison Gridrion Pendu¬ 
lum ) % W'Q 

c^rtJ^l'« fn^C5i?r tf^s ^ i 

A, B ^SiVs C f^RfS W^Q <£i^K D, E ^f5 

?f^S I ^r^SQl% 'qt^t'siTfSBlr^ 5(1^^ 

^t^l1 C9t?1 «lti:^ I Vf^si3f% vi35[;t^tc^ 

C’'! C5!t^ Tf'Q 

snc^r W'Qsf^i cj?t5i5?- 

I c^rri^i 'q br«li 

«s>rf5c«r?r 'Q«n^ -sff^ 

'000012 *000018. C5i\^?'«- 

b!^F>TS(^ Si ^ms jf'© ^^f5? 

MPTSflt 2; 

^isTfaRsr 

*000012 X Bl v£|^? *000018 x 2l '?sR3t^ '000036Z I 

c9iV'f'a®1% CJft^T^f^'QC^ ^^1 ^rfsittc^ 

^’tc^ 1 C’PtJl'Q 

5(11 c»rf^?Ff5^ «|f^>rt^ ( symmetry ) W 

^^*!r *tTBf5 >!?lt®1IT5!«ti:^ 

vfi^2}^ ^tf^fS 5ff'^^!S c^ft^w 

^fi5c»!'« 

c^rt«rc^?i ’TNnm ^ 

(Invar) mmH ^ \ 

-36% f^5!t«rtij 



’«'!»*i^ IBai; 
JRC-ftft^ ciftsw 



^91 ^ #tc5 ^fc'5?r c^ 

c5t$T?f^ ^ c ifc^?i ^*sl^ <«rrc?F i 

c^«f5?f c[ cFTis^ 

^’fc?i?i fwc^ 5itf%?i1 ^?t?r ^’fcK 

c^atc^n ^pc^r cff^i^-^frc^j? 

^=^11 

C^It^il ^'Q ^ff^j->isil& 297 
(Tf. f^. ^'Q 3^tc^ ? 

c^rfs^r? «f'89f^<i Si cn. % ^c^r, fn^csi^ vf-^ 

21 c^. f^. I 

3^=297 

.*. 2/=2|’^-x2=198 

f^#^ff^->|5llt =198 (p\. R 

♦ 2PTm >3 V5T^ «TT¥ 

[ Surface Expansion and its Co-efficient ] otm 

CTts^'Q mz^ ’T’fsi R’iP^ 

I a C^U'^- 

vi)^^ 

vil^^ N5t^!f 
WZ^ ^C5i? C^3|?p5l« I 

f®aft 

wfj «i«rrc<?i 

(fl?|S^ C^aR5clRf»l| ^9RI 

'®«ft^ ^ I ‘13* ( RM) 'SPF^J 

^^1^?I1 ^?( i 

5(i?( wi ^\^> 0° ^tnsitaiT?( '3c^ So *mK 

f C^C5tC^ ^ CV3I^5I s,; ^ZS\ I 

So C^paw^lif C»T. ^^1 (S«~8o) ’Ttc^ 

.*. 1 „ „ 1 „ „ - - 

®0» 








’srfcsftW • • • (i) 

So* 

'srtm (i) S, = So(l+3^) . (ii) 

‘3’ 's ‘<’’?r s 

'Sb-;^^ fscaj, abcd ^5if5 Iq *41^15 ?^c^3f 

So 

So = (o* 

f br^ h c<^m^ s, 

s,=:AEGH 1 ^t?i ?ti:5i ; 

h =^lo{l + <i) 
s, =So H-30**'(i) 

.*. 7,2 = Zo2(1^.^^)2 

^<t^,s^=So(l+»c;)2 = So(l+2-c;+<*^2j 

?Tf% i C5t^ (71 

^?in, St=So (l+2«cjf).(ii) 

(i) (ii) 3fs(t^ : 

So(l + 3^) —So(^ + 2<<) 

?n, i+3< = 1+2«t^; (So ^11 ) 

^1, = 2<Lt i ^-sp 1 f^lTlN ^fwi) 

% 3 = 2«Ci (i ^51 m ) 

OTmn ^ ^vm 'sm 

[ Volume Expansion and its Co-eflBicient ] 

W mtc-n (2tf^ f^dt 

Coif'S c^ «2r*rr?r*l ^ 

^wtc<5 «rt?i^ <2mnrc«t? 

(Co-efficient of Volume Expansion) I ‘Y’ (‘^Kl) 

^1 «r^*r I 

51C=1 ^?1 ^ C^t^'Q W Vo 

«4i^^ f V* 

^1 Vo ^'3C5l^ f ^W1 (V| - Vo) ^^5? ^ 

.*. 1 ^ 

''o* 

3r,at?(ntc?l Y 

Vqi 

*»^irt^«f^rf, ‘00002 ?r?, ^t?ri <* = •0000000004. 







Ji'8^ 

v, = Vo(l+Y*) 

Y '« < • 

c^ ( cube ) W?I 0° ^o U 



It =Zo(T- + '<-Z) •••(i) 

c^c^, Vo«Zo® 


v, = Vo(l+Y^) 

v,=Zt® 

• 

■ • 

Z,®=Zo®(l+Y^). 



(i)-^^ S 

/<^"/o®(^+'<-^)® .(“) 

.*. (i) 'e (ii) sisjt^ : 

ioHi+yt)=io^a+<t)^ 

= Zo^d+3«C<+3=t V + <3^®). 

•c* <3 c^t^ ^tfn I 

Zo®(^ + Y^)=?o'Xl+3<Z) 

1+YZ = 1 + 3«>cz, [ Zo® ^T^1 ] 

^1, yt=S<t 

Y=3"t. 

-c, 13 'Q y-^ ^^4 % 

'srtsi^il cwR?(tf| 2«c=3 3‘t=Y 

*^“2^ 3 

c^T^'S ‘oc’-^ ^tJTi 0 ^ Y-^ 5Jt^« ^t5(1 ?it? 1 

7ft5fRf*r» «f7{t?(«) ^ I «j>it?rc«ni 

nf^jjt*! t? ’Tfsitw; c^z!^ ’tfrc'^sr c^ 

^j’rf^f*! I 3i«F9T nvftc<?f i « ^tz^Bz^ 

’isjCT -siS'Q fifnit'n 1 

'®*ft*? (<) (Co-efficient of Linear Expan¬ 
sion)? t^Z^ C^tJ^'S ^ oq^ 

bf^ «f>rf^«ni 'Q'ff? i ^i°'s ^a° c^t^i'e 

^i'«rf3Fc?i li 'Q 1^, Vila's §1^ «W5c«nr '®®ftT < 

Il{t2~'ix) 





cwt®!^ s c3it?i«f^c9!? h^T i 2 Rt^c«r? 'g*n^ <i 

'e <2 'iJTv 5fB 'Q 4f5 C?n?l?F 

«fC^T^ C9!t^1 'Q ^'SU ^ff^I 3^1 = 2^2 

^af ’ft'e?i1 I 

'®*tt’? ( 3) (Co-efficient of Surface 
Expansion ) t Cspaj^FC?!? 
fil>1tr?l^ IStf^ ^Z^\ Si 'Q Sg 

tl° '« ^2° ^^C9f, 3= ®®-“--L ^ 

<2[^r?i:«r?[ '®«lt^ (Y) (Co-efficicnt of Cubical 
Expansion) S C^t;?6 

^ «ft?r®5( «^f>rr§ic«f?r 'aThP i 

^i" '« ^2° c^W ^«il3FC5f Vi 's Vg ^9r, 

Y=_X2_-yj_. 

Vi(^2 ""^l) 

<, 3, Y, ^?t^1 

5ri i c^^zm ^1 cwT?i f^«?[ i 

<. 3 ^ Y 51^ I 


1. What do you mean by the statement, *Co-efficient of 
linear expansion of copper is '000017l°C. ? Does this eo-effi'- 
dent depend on the unit of length and the scale pf tempa- 
rature ? 

2. Co-efficient of linear expansion for brass is '000019j^C. 
A brass rod is 1 metre long at 0°C, What will be its expan¬ 
sion at 100° C? Will this expansion be different if the 
rod be holloiv or solid, narrow or wide, or again of 
rectangular or circular cross-section ? Give reasons for your 
answer. 

3. Describe a method for determining the co-efficient of 
linear expansion of a solid. 

4. What will be the expansion of a copper rod one metre 
long for a rise of temperature of 20’'C? 





5. What will be the expansion of an iron bridge 400ft. 
long for a rise of temperature of 30°Ft < for iron beingr 
'000012l°C? 

6. A scale made of steel measures correctly at 0°G. When 

atmospheric temperature in 42°C, a rod is found to be 80' 
inches long when measured with this scale. What is the 
correct length of the rod ? [ < steel=^'00001lf*C ] 

7. What is the defect of a clock run by an ordinary pen¬ 
dulum ? How has this defect been remedied in Harrison*s 
compensated pendulum ? If the total length of the iron rods 
of a compensated pendulum be 99 c.m.y what will be the total 
of the brass rods ? 

8. Define co-efficient of surface and volume expansion. 
How are they related with co-effldent of linear expansion ? 
Deduce the relations. 

9. The diameter of a copper disc in 14 inches at 20°C. 
What will be its area at 35'Ct < for copper being '000017\C ? 

10. Each side of a bass cube is 5 inches in length. If 
temperature rises by 10° C, what will be the area of each 
surface and the volume of the whole cube ? 

11. A rectangular plate of iron {<=’000012f^C) is 
1 square metre in area at 0°C. What will be its area at 
200° C? 

12. The volume of a brass ball is 200 c.c. at 20° G. 
What will be its volume at 140° G^ given < for brass 
= 000019l°G? 

13. The capacity of a glass vessel at 0°G is 2'5 litres. 
What will be its capacity at 100'C? [ < for glass 
= '00000951° G] 

II II 

2. 019 (71. 4. 0*034 c^. f^. 

5. 0 08#, 6. 80*037 

8. 66(?i.a, 9. 154*079 

10. 0‘0095 125*071 11. 1*0048 

12. 221*505 a f5i., 13. 2*5071 





^ £f5n?r«f 

[ Expansion o£ Liquids and Gases ] 

5|t^1 ?lt?f if) 1 C^^5T ^1=9'®^ «{>!t^«rt I 

^1 i 

^C9|?} Sltf^til fit'ft'^ I 

♦tft^l 5 ^tt5^ jm ^C5l ^?rt 

I ^<51 ^it^, mm mm 3tts(j‘ 

^iJ^i A I ^^515? 

mf5 <1Tcai ^^t^?l1 

c»t^l fif<«(C5r at'® A 

B I '®1ll9{:5f 

A c 1 

Rifji^ii mm ^ 9 , 

♦ftcani r^c?i?i ^ ’Tf^i vii^? ^5 

^ 7 \ I mm m^km^ 

^t*f ^isf m 

vUT' m I mzm ^{Ir^ 

mzm fk^'^ ^fk^ cm^ ’ttc®^ 

a’mi'f'8 3t^ ’STtf^tn 1 ^km\ '- 

AB=ntc3R mv^^ 

AC = ^^)C9Rf ^t^t® fif’ltil*! 

Bc=! » ajit?i*i I 

BC = AC+AB . (i) 

^^t?, ^cm «Riw 
=m®w «it*it^ (2t5ft?i«i+^Tcar?r sJ^*! 1 
^m m] <2t^c^OT c^^=b, 

AB ^(f:^J?l = AB X s 

»£l^^ AC •» » » *sACXS 

BC - „ « =BCXS 



«»*?^ tBn; 
^<|C5RI 'Sp^t?*! 







V ^^51 0 ^ ; 

'Y» Y 'S yg ^'iftaFcsr 'Q 

•‘ntcini ^wcsrg ?^c9t> 


^ <sf>!t^j«1 _ _ S.BC 

'®?[C5i^ ^Tirssi: X ^^1 V X 0 

Y'= ^T’ft^«>lt^«l_ _ _S.AC 

X V X 0 

Y^=-- “^c®? «mt?«l 

VXQ 

BC = AC + AB 


• S- _ S. ACS. AB 
V. 0 V. 0 V. o' 

^«!ft<!,, Y=Y' + Y^ 


^^ici<j £PfT^n 1%<ir 


f Determination of apparent 
expansion of a liquid ] 


«j9rsi (2t«tt^ % inl ^tC5^ ?ptc^ I 

JPtC^ S^SffS ^ ^ 'Q I ^t'®1 

<tft® ^^^1 ^Zm 5fC5fT I 

<ttc® i 

•3pt^ ’fttsi nc?l ^t^t?r ^Z^^ 

5PfT I ‘5t?5i ^?:5r? «ttc® «itc4tf^^T^ 

I ^rcs^T '« 

«(>TT?l«l f^<?l 5F?(1 I 5PtC^ 

'BTfn^ ^tai «iTf^i:5i^ I 

'STfU^i^ ^ft<5 ^flc^T ^^CSTil ^ 

<2f«rTft s 'SSfSI ( by weight thermo- 



8•s^^fra; '9ar*i «tt?:^tf5itt?! 


meter)! 

citB I -nsnfB fH 5W '6 tr^twi 
(fsc®?r ^c^l I ^s(r.sr >5^ 

3^?il I iim ^ ^ 

5{c^i %9{ 

T^t ^?ii ^tR?r ^1 ^ I 

^f^t?l ^T'Ql ^C5T 









^ ^?rf ^ I ^ ^t^5t 

C^n ^C5! ^ v£j^- 

^f^5l ^1 '»t»r 'sn^t^r 'e®^ ^n) \ 

?t^f5c^ ®t5l1 c^»i f=^f^*t ^ 1 

<2Rtf^^ ^^?I1 I "SfT^ ^^91 

?tf?^i ?? sri f»^c^?r's?®! ®c9j?i i 

^jfinii 91^^11 ^tsic^?i ^1 «t9i ^f^^ri' 

Mval ^^C9t 'e®^^ ^1 I '®^9I 

^Tc^ I 
^ ! 

coi 5tt5( = ’^?J Tt9K^?[ 

t02 vSn^ = ii° (71. '®WC’5 ) ^Wr5^^9ii^< 'Q^^ 1’ 

W3 ait5l=<a° C^. ( ‘5t^^ ^C9l?I ^tntc^ ) 

'S^' 

.*. #i“C7 ^?9i ^T9i=^c^F ^i;?(=0)2 - 0)1 

=wi ^sf («<?rl ^t^)' 

= a)3-a)i=>W2 >al^ ( «(^Ht^ ) i 

’ftcai^ tj^°C ^’ftCT mi »sff5{ 

'5it^^ = ia* (71. ^ntC^ ms <Sttsi ^n'^^ I 

(71. fn. fyf. ^t^l 

^C9T ti (71. -(SWC^ mi STOT '5(t?l^^-= f^. f^.=>is(5l 

^tW5t ti"" CT. m2 R R. 

ma '5tm ^^91 ^ 2 ^ c^- ^1 

R. R. ^c?i I 

a 

.•.^" C^T. R. R.-^ ^2° C5T. 'SWR^ 

--/- R. R. ^ I 

tv 

^^tv '®^c9i?[ ^*tt^, 

^1 _m2 

, _ ^C9i^ =s i__i_ 

d ^ 





^«b- 


__ ^ _ 

•near ^?(C5T5 X 


^?f^*| 1: '6??^ 0° C^. 300 5tti( 

^ I 80° c^. 3-56 m I ^c5?i nm 

? 


r= 




^?1C91K X wts( 

3-56 


(300-3*56) X 80 


= '000151/°c»!. 


3 : ^tC5?i 20° a\. 2000 >5Jt5( 

I C^t^C9[^ ^^1 40° c>r. ? 20° c^T. 

40° c^. W 'srt^n®^ atJTt^cef^'^eft^ 

=30’2 X 10-®/°C vn^^ fTi:^? ^ti^r 'Q«ft’?=*000009/°C 

TtCR is®f1^ Yfif=3<^=Sx*(00009/°C 

= 000027/°C 

.*. ^tc5? ntcar wc^ii «f>rr?m mr% 

=Y'=Y - ='000302 - •000027/°C. = *000275/^0 

^ =a; tSjfsf 

• ^ *mm» ^ 

•• ^ (2000-'a;) X (40 - 20) (20W-^x'^ 


-^1, 


*000275= 


a? 

40000 - 20a? 


Tl, 


ll-*0055a?=a: 

l-0055x=ll 


X 


11 

10055 


= 10-94 


f^c4?i ^S!]=10‘94 5tt5l I 


omcT^ 2Pim<i f^ffir 

[ Determination of real expansion of a liquid ] 

«2|®tt^ S ^f*f^ (71 C^U'G 4W^«I 

nttai? 4(miIC®tU 1l«ttf (Tlt^ ^C»ni 

«i>it^*i nT«?n 1 





4f5mi«i ^C5ii ’srt’5^;;^ 

m t ■S[^Ts vil^fB ?FtC5^ ®ftC3|? fwsi'^ ^ nH*f ^1 
■*i< 5|!l^c»i c^t^'Q 

*ft?W'6 «}mf^'3 
I ^ts^t? ntu^^ 

TO I i'iUK fsca? M f5f%^ ^TC^I 

’ft?l«f I ^tcaj?! TO C^U'Q 

5ni5i ^j:s\^ ♦ftcas ^t^c5r ^ ^c»iT ^^1 _T]_ n 

■«f>Ttf^^ ^t5T^<2tf^ «f3rn;«t I E-B 

♦ftcai ^^?rl sir®l ^ifNt^^il L j' 

«if ^ '2t»it?i'l f^<^i ^ 1 va^ ntcaiK :_ ' 

^T5rt?f siestas? ^ 5(11 va^ ^i^fBc^ aR^- L , 

TOR5«1 ( Constant Volume ) 

Dilatometer ) TO I |— ' 

o-^r<?ra 21^ sRT^q Wir LEiLI 

zriiSv 

5f?i 1^51 f^caf C9^- rjrri 

fsai c?«51 'STTCW I Gx Hi Ha Gg I."!."!“ 

C3*C3r ^^^T5l ^CR I ^^<1 

■5(5lf5?f Gi Hi 'Q Gg Hg 

aj^? Hj Hg «i*v»r I 5(3ifB? TO «i5r^ffe5 

^1^ ^^1 I 5(C51? Gi Hi « Ga Hg 
^tc^ ?^f5 ntolt^ I ai^fB ®t5C5it^Tft?t? 

(Ja) ^51 5iCc!? 

f^f^a ^wsn ?IN1 ^\ Ti >Q Ta (sensitive ) 

-i^rtl^sifeT?! i Gl Hi ^ Gg Hg si*flf^^ 

f5l<9 !p?[1 I 

( Hi Ha ) ^ ^5t3 

c^T'sgi I 

^?[ 5|^I C»f^1 Gi Hi 'e Ga Hg 5{C»|1| 

TO C^fC^C^I 'SITC^ I 1%^ C3i Hi '51!«tC^ *^3 f(5^ 

Ga Hg TO^sfigf^ C^JCWRl 

I 

Hi Hg <3l Hi TO*«’? ^gC^HJ C^IC^CSIlf 

ho ai?1'v Qg Hg 5(51S(<J^ ^TO^ ^W1 ht 3^, 





)8<' 


- Hg ^?i5r « p; Ff«t 



8^*»? ffe?: 

4f^ 4j>rtK«t 1 


m B ?tc5r f C's o^a 

di 'Q do 

JB+Jit dtg==B+hodog {g^ 
^?l*l) 

•*• ht dt^ho do 

Wl, *-=-^^=l+Yf 

ho dt 



hty ho 'Q 

m\ m } ^’(cira 


iSRi^ OTm 

[ Anomalous expansion of water ] 

C^t^'« 3RTO ^S^7{ 

1 

%»m cspcai ^^SFSf m ^t^I I 

5rfw ^r?i?[i cvf^i 5rc5iir 

aR»f I 4” 0\. ^ ^ 

5^1 0 c^. -St^rtf^^ 

I <2{JltiI'fC^ (2i*ft^«l ( anomalous 

expansion) I Tm ’flt’sfl ml 1^1 =??i1 m 1 

«1^ s vii^fS 

^ I (f '®(‘*f 

^J\ ;^9i ( 9^tA ) 1 ’ftsif^ «c5r 

5^^t5tc^ jRC5!?[ fs^c^s <1^^ ^^ I 

C^5T «itf^FC^ I '2t«{C?l 

m\ ^-^fm 

^ ntCi59 ^1 0" C^^CifC’® 

:|f%c^ I ’TtaifS f®^?i ^f^t^il 0° a\. 

^ .i;^ ?r5 ^i9R[ mcii ^it?Tc^5^^f5 

\ ?iNi ^Vs 





apspn I «rf^ <7T. «ra=s ^C»l^ TO 



TEMPERATURr 


«« if? fgai ; gfc^tw ^f%3Ft« -atJTr^lCtsr f^ (graple) 

I 8" ^110’ cn. TO ^ I cw^ 

«r«IC5I 0° c>[. 4“ c^. 

f%«, 4" C>1. ^ ^til ^^^1 «j>rtfw I 

^ft^l [ ( Hope’s Experiment) ] S 

c vii<Ff 5 »rri^ c^r® i ^ ^ fljs’ic^^r Ti 

Tg c’l^C'St® ’«i1i^tf^t^ ^ 

<sfc^»f 'sfTi:^ I c5T«f5^ 

5ii^snf% J ntsi I cFt«f5 ■* ”-. . 

f^'9^ J nTC3i ^ 

Sl^'l 8 (Freez- c-::r 7 : 4 ~~~~ Tv^ 

ing mixture ) i ^ 

^^] I 

c^t^8 TO ^1 * T2 

sn I ^C5?l «fTCifTf^^tt^? ^ ^- 

’ft^W 3?si*f ^rtf^^ll I , , , i -nJ iP^ 

frc5^ nti 4“ c’l. 

’«rt^ 


88SR fe S CStC^? 


^ I -• 1 '■ • » • 

^11 ^Vs 

4“ %5 ’qttc^ I cw# 

sTO ^ 1 %! «im^f^T5tc^? *tt^ o* (7f. 

=^tf^i:^ I 4” <?!. 

% I 

II—i8 








^851 


^tfl*l 5fi:«l^ ^51 ^31 I J *(tC3Rl f^-|^«tc®f? 



8« sr^ fsai : (^*RI ^tltft? (graph) 


c^ '^t^l ^t'Sl 

^?r ^f% ’Tf^^ I m '®tfi ^mn 

5JH 

I J ’ftC3l‘5 '6 ^1 fl^p 

iil^*s vSt^*! I ’ft^ 

apj^n 5<lf^ I C^'R'S 

^\ I aR*t J ntcai? ffli^Tc-na >f^ 4° c>i^c5ic^ 

^tf^9f I ^?f J ’itcaf? >i*s^if mm ^^^1 4” cJi^c^jre?! ;flc5 

♦llf^t^'Q '^tf^ ^1) I ajj?!*! "^zm 

^^■^1 0° O’!. ^?F?I1 3^^r3 ^tf^5f 1 ?[^CTR| 

^^ ^C’fspl ^51, 



ffitf^i^ »£i?; 

^tf^i’sii 

0“ c^^. 

S(Tf5l3T I 

wzm 

t2i5jt?c«r?T <sm^- 

«fiftn^i s ^^«5«na[ 
c^*i wn 

«|^f^ 


^K^z^ aR*t 


S'S’R fw: ®t*wH <*ttc^ I ai^ 


•nf^?n ^tK 15f^C^ 

mn ap^*l ^ (7i^c<sj^ C^t91 






•rtil STfR 311 I ^C51I ^5 4° «rt^ m> ^ 

^*rc5i^ ^ 0° 3itfs(?ii m m \ 

%5 4^* (?f. ^wt?l ^51 <Jttt%?1 ^1^11 ^ ^CF 

4** cn. ^ 5?c5i ^5iR 4ttl f^F?i‘i ’ftc?! I 3rt 

’ifl^ 0° c»l. ^ *nt^, 



<151? fM; Wf. siPi« ^tc^nsi ^?l 5T^ ^ *tfil*lt1 

^51 0“ C3f. <>1% ;rf%1 

7 [^^ ^51 ^{^1 ?Ittc^ nrf^^ I ^t?t?15PC9I ^5!F1[ «jt^CWi^ 

^tf^il «rt^ ^ 3^11 'snsii^ 

«2fC?ltBf31 ^■\^^ I 

nTn?Rr amn <3 ^ 

[ Expansion of gases and Charles’ Law ] 

^nsnui^ ^JTPRT FTO ^\ 

Ftc^ fapul w|3« 1 

^ nt^c^« ’fTtc'T^ ^»Tr?i*i ^ i Ftn's 



^S8 



I C^^«! <4^/5^ 

4|^ 3|^f ^fgc^ f^?l ( constant) I 

^OT»!1 ^P{^] CwR^tr^ f^f^l C^'S’ 

^rtc^R ^?t?j Btc^t?! ^5!’tti:^ I ^?il* 

TJC3i W I f%l ^tJI^1 

Jlf^ 51^1 Fft % 

^tRc^ 1 cfr«ri 

c^Ftifs «tf« 

fftS^ <8??; >59 C»ffdeal's «(<»r 

ft»!tC^ ffti I ? 

P Ffcn ’lItC*l^ 0“ d. ^W^n Vo f^. f^l- 


1’ d. ^n'^ 


Yo_ 

273 


f^. f^- 


2 ° 


« 


2—® 

273 


Pi. Pi. 




3^^ 


P9 t$ 



Pi. Pi. 




f „ - „ ^fs " " 

f C^l. ^ ^ItC»I^ V, p{. f^. ^^C5I, 



= ^|3(273+il).(i) 

'®t<1Tc^^ ^^1 ^T?l ^lT?t?I 273"=O'’ d>r 

C^C51?I ( 273+^)". vii| C^' 

(Absolute Scale ) >It«ft?l'f^ T ^ITI ^?H 

I T"A ^1 t"k ui^'v ‘t Degree Absolute’ ^1 T 

Degree Kelvin ^ I t'C'Q T"K ^^*1 

t=273+;. 

(i) ’tt'e^l ?i1?i ; 

vrXT [ V,«ii?( Vr c^l^l ^^»I l ]. 






^8€ 


Vr < T 

V < T, 

’^ar 5r?Ptc»t? 4^fiJ ; 

ip • stc’f 'sr.^?! C?PtJT« -njtCJB 

^ ^itc>nr ^ i 

*11^;^ V *0 T ; V = 4*^^X T 

^1 

'WC^RI ^ TiK ViC.C.,T3°K 

VaOX.^Ts^K Vgc.c. 

5t’!'H ’PI '«i^»rri:^, 



<ICOTi3 

[ Combination of Charles’ and Boyles’ Laws ] 

V, m p T°K ^1 

’^ai 

V «C i T 

P. 

V *0 T, P 

^ (TSC*!^ ( Theorem of joint variation) 

^'TfC?, 

V at -- XT, p T 


V = _, 5i^j( R 
p 

PV 

<J1 _=R = ^^^1 


Pi St’t'e Ti°A Vj, Pg 

fftn G T2°A V2 


PlVl^P2Va^P3V3., 

Ti "■ T2 Tj 








%84» 


1: cW'« ’irpi 

20“ c5^. 91 fji. f^. ^ I 5tn ^rtt%?it 

50“ c^. 5tjtc»iii 'srfTO ? 


«Wr?P!tC?I, Vi = 91 f^. f^. 

Ti*={273 +20)'k 
= 29S“k 


f^'5 

Ti Tg 


V2 = ^C<9 
T3=(273 + 50rK 
=*323“k 


^ ^ ’ 293 323 


^ 1 » Vj 


_ 91X 323^ 15, 

293 ‘^‘ 

= 100*3 (4lt^) 


2 : 27"' c^. 'Q 75 c»!. f^. 
C^'Q ^jtC^RI 200 f^T. fn. 50“ c>T. '« 
76 a\, f^. Ftcn ^3^ ws ? 


«2WWfc^, Pi = 75 C^. f^. 

Vi = 200fyf. f^. 

Ti=(273+27) 
?I1 300 “k 


P2=76 CJ!. R 

V2 = f^cf9 
Tj = {273 + 50) 

^1, 323’K 




P 2 V 2 -.P 1 V 1 
Ta Tj 




76xv2 _75x200_k(^ 
328 300 


^1. V2 = 


5?4p?=4P=212*5 f^. 


76 


FIJI'S! ajpa? : 

BcoE vu^ ?FtcF?i I B t 

^ CD '^rtcw I 

sjc^iT w:^ ^tc5 I B 

^ FfC<1 'Si¥ C ^ D fiTtC^U 

^ I PQRS '!5t^t?{ ^ 

c^ CTO'S c^t®i1 I 

fit9(C*l ^tC?Rf ^<31? (5(C5t TO ^1 Ti*K) 

^t%t 3^c»!? E ^<(r f^i ulfsRi ^TO s 5^^^ TO1 



'S 


^rt%i c 'Q D c^ic^c^r "^it^i ^ \ 

B mi 9!'«?l 

I Vi I T 

^fsTt? 5(C3!^ nc<«r 1%^’?*! mm 

5t»?T^?1 ^C5I^ ^^1 10° (Tf. _ __!_ 

csM I B ^t^?Ri -EIr‘~--Zr’_r-_:r^ 

vijTN c srrc^? IH2^"f T~r“iri 

^C5 1 s ^I:®-!]: £ iHI 

^t^l vijfjf® ^tR?I 2rl I“Z- lI: "T 

4f>f5 ^1 ■^■\lJ-7~Ijt~” 

^mws^ —m c r~ "P~ 

srrm 1 ^c^ mm ^t7- 

's mm^ 

Ta'^K « V, -ilt^TC^r ^^q”'^’: . 

^tf^i 'm^m^ mm i 

CW^I ^ sb^iR ftai: 5t^ ’?5il?I 

Tl >2 T 3 

=^jtfw, ^t^l 51^^ mj:m >1^1 I' 

fer ^tOTi ^ i 

% ^tRfl ^^1 ^f% ‘HTfC’nf m ^ ’ftK I 
<111^ ^t^i c^f^i ^tg, 'e -nitcJi^ 1* cm 

's^ '8 cmu^ ^ft 0 * cm ^ i* cm 

mvm^^ p ,'« pt ?tc^ ^T?(1 

PiZl£=JL-p, 

t 273 

1% 

^c*Rr s 

(Jolly’s apparatus) m 
'®lt^5^ 9tTt^ (constant volume gas thermometer) 

mcm I '^mf^ ^1 mic5^ 

vfj^ffg ^3f >i‘,3i?f ) ^5|f5 »1t^T3I 

mr ’J5iitii f^ic^ 1 

mM vU5?f5 ij«rfc9? ^ mm 1 n^cnir ^c^in mm^ «it8 

^rcR ’Tr?:3i?i (c) ^‘fs* I m%5^ ’ftsr (c), mira 






^6ir 


^ -6 





8»SI^ fen 


^Rti:?i?r 

fllj CJf'S^j 

'«rt:^ 1 ^fNFt? ^ 

vat fk^ ijt'^fi ?ii I 
^^^^ C3FCSI mv^ 

v£l?^ ’ft^W ’tflifS'e ^tck C2FC^9 
'^*W ?i 5it5rr?:^i m i 

<lt^i!nt31 ( C ) '6 ^C®!? ^Itc^ 

^d?l cifcsi^ 7\r:9\^ d35pfg C^ 

(S) «itcf I 

'9^c^ 'e (?‘ti:^ 

®i«?l I ^nc^Jtf^fetc^ii ^f5 
’ttck m 

^?I1 I 


( ^1 C^ti^« ®!Jt’T )’t< 

^^1 I m ’ft?rfr ’ftaifec^ ^mtui 5it®f^>f?®i?i ^c®ig ^t^c^fir 

c®ic5®f fk^ f nr^^’rrcaiij c®ic®®f« Tr®(^’is®iit 

^m c^fc'sc®!^ nt<c^3 c?in 

MTt?7!^ 51<1 ^(t'e^l I cm'^ «rt^^ 

vfTcaj 5i^5[| sr:j(j ?N1i ’itcaiir 

^?is{ ^fggt ?t®ii:??[ ^tC5T^ ^^^1 ^51 vii^^ ®fjT>ic^ 

f^f^l ?t^1 ^9 vat ^wt?i vgtctTf^kc^? 

>it?Tc^if ^m\ I vat 

fk^ ?ltf^1 C®TC^®! nt^CW^ CSIC^C®!^ 

ntd^j >\fk^ c^it-n ^ 

m ’it'Q^ii I vatic’f fkf^ m ^t^i i 

^56 ^ f (7T. ?tc^ v^ ^C’T^r m 

Pi ^tr®! 's ^ fsit (?f. m p* ^tc®T cw^ 

Pt-Po^ 1 p 

t ~273 • 


m ^ '®rt^ 

•5’CIRI ’1^'®1 I 

'imm s c^t^'s 

»!tt^ ^ I »tf?i^s( 

I wi 






m 0°CJ\. «ro % f5|. I 

^5tv 0’ (?\. ^;st?l = ~ attsi/f^l* ^^-Po ^P[l 

Vt 

1*1. f5t. I ^^^ f c*\. 'scm^ Vi f^i- f^‘ 

f c»T. ^ist^i ^ ^?rc»Rr ^^=- ^\^lf^.%-pt f^. f^. (^ 

Vi 

-^^1 ^) 

Vt~VoO- + ‘(.t), < = ^ 

. m —_L -- Po 

Vi t’«(l4-<<,0 I’o i + <^ l + << 

.*. Po^Pt (l + <^), 


'$‘SC®RJ (Apparent e^rpansion of a liquid) % 

■^ttcai?! 

<sim^ ntm'i I 

«?lC»Rr «W«*I S ( Real expansion of a liquid ) S 

♦ttcai^ CTtfe «f»it?!«t 

c^ am*! ^Tf'sai ^ i 

Y caft5l'« <2tf^ -StJ^tUC*!?! iS*ft'^. Y« ^ 

<itc3ni ^’ft*rfwa ■c’itac'fa Y ■^tck 

'BlTTO (2{m^c*ni : Y~Y'+Yf. 

cm^e ^zm sanH^ mu i 

(Dilatometer) ^^1 ^al 

7=Y'+Y« ’?cani fitcatC’T Y ^ ^ta i ‘iRas 

( Constant Volume Dilatometer) ^t'Q ^ 

f^<a ata i 

^f%33Ft® <2|Jrt^«l (Anomalous expansion of water) • 

^ ca^c>5}^ 'sfcsia ^^3^1 aR*f at^T^esr w\ <siaip<r 4° c>t. 

^a’fa 4“ ♦fa 'srfata «2mtfa^ 

1 ws^-^ 4° c^. ^ftfw afc^ia 5ftrc*w ^ *, 

i^asan a:i^ m ai aa i «f>itac«fa c’pcai mataa f^acaa 
^ a%l ajf%aFt« •2i’Tra*i ac^r i ajfwt^ 
■«fatac®fa *li^2fata ca:*ta afi'« a^c^aa ^♦tca caR«i aa^ 



WOTT C2t»rf?«l, 33 ® (Charles* Law) S Ffcn 

’tjtc^ 'srm^ «rf% C3^^csf® 

^ 0' CT^c4c^?f ^N*t f^tt^ 

ntr i 


1 . MTplain with an experiment what you mean by 
real and apparent expansions of a liquid. 

2. Define real and apparent expansions of liquid and 
obtain the relation between them. 

3. Describe a method of determining apparent expan¬ 
sion of a liquid. How can you obtain the real expansion 
from this result ? 

4. Describe a Constant Volume Dilatometer and explain 
its principle. How can you determine real expansion of a 
liquid with it ? 

5. Explain ivith suitable experiments what you under¬ 
stand by the anomalous expansion of water. 

6. Describe Hope's experiment and explain its results. 

7. What purpose of nature is served by the anomalous 
expansion of water ? 

8. Water is at-its maximum density at 4° C. — Illucidate 
this statement with suitable experiments. 

9. On what factors does the expansion of a gas depend ? 
State Charles' Law. 

10. What do you mean by absolute fcale of temperature f 
State Charles* Law in terms of absolute temperature. 

11. Describe an experiment to verify Charles* Law. 

12. A given mass of gas occupies 325 c.c,at3(tC and 
76 c.m. of mercury pressure. What will be the volume of the 
gas at 60°C, pressure remaining constant ? 

[ Ans. 357*2 f>T. } 





[ Transmission of Heat } 

^'\^ I ^t^t- 

>l^t9TC5(^ cw«?f1 ’ftc^ I C^’R, CSftft^ f^C^’ir 

«tt^ ^?5r ^’itcas 

®5f ^ 5 ^ 'sitc’f I 

*rftrT*r s ^c^it^, *1^ «i'f’*ff^ 

Tts^t^r^ni ^ »if^ ^iT^iR 

(Medium) I C^car sitsfR (material) 

(vacuum) i ^1 ’frf^ 

srt^asi ^ i 

c^T^rf^ f^fi ^tn I '<3 

5fC^T «ltc^ ^«ff^ nwH =11 ^ 5it<lJ=lC:5?f 

srt?fjai ^®i1 1 ‘’^c^ cvt'em i 

'fit f^=lf5 «l1^?lt?[ ’Itc^: (1) 

(2) <lft^il(3) f5^Pni*|l 

c^?i «tt® A 

«f3I1 ?t®Ti f^=l 
ni:?!^ ei\^ B 

c^ *1^ 

=11 I ai^rfc=l ^f%r$ ’Tt^l 

C^, 

fap^ ^T’f <2lt^ 4rtc^ 

I 

t «fij«rt^c^ c^i ^^c*f ^t’f 

fiCKt’t ^?I1 >|s9I?t ( ^1 molecules)©!^ 

^t*f ^C?! 1 0[t 

^tc*r^ ’fi<^'^ ^sc^ TO I aR»f 

f<2jrc^ f^?(1 I 

mp{^ I ^ 

*tfl(^?‘i fi?i »it*rf® 1 ^§=1 ’r*rr<^ >wR 

^c?i =111 *(fn< «f5j>itc^ TOW ’irrc^ \ 

uit niWl ^<iii 1 






[ Ingenhausz’s Experiment ] 

f5c?r ^wte^^r ?® a b,c,d e i 

fi(c®i^f5 ?c®?[ »rrcai? f®®c^ ® i 

^i^ufsT c«iT^i, ®T^1, ^<11 

^c®?j C5i-m g 

»rt^tc^r 4^fi> nt®5Ti D 

CT®TI1 B 

♦narfS? 5ic<(i ^5f mi ^ __. 

«ftn ^?5r ^C9i '^r^i^il <«itc^ i ^ilili it l 

’ttcaiii ^ 

V r- • ! f^t'3|*<^1wC*l4 *t<lW 

c^U{^ '«[t^^«i 

I f%f^«l 'SfUW c^f^l TJtlc^, 

<#g c^il^ 9ff^rtc^ I 
“susr Tfc^ ’Itaj^f^? (71 

C?^ I ^?Itt ^ '5l'*f f^^1 ^t’f 

1 (Tit^fi:^ 'Jt^rttc® 

(TTfCSRf catcsi^ 

v£i^ ’(?l'»j!l ^^us 'St^t 

i ®ti5i ^1®1 c^u 

CT 4^f5 sfTS'tt® ^^1 I 


<if5^c«ni ^sf®icT ^tii ^T»( ^fNtfirsi ^511 

^ 1 ®t*f C^*ll I ’^t^, 

*|f?I?tf^1 ^ I <111^11^1 ^1 c«im 

I 

S c^il^l ®tir?l^ va^fS (spiral) 

31^51 va^f5 (7it5i?tt®?( m] ^U siTatt^l nf^ 

•’srf^i ^911 mmt cm^tl® f^f®?ri i ®Wi 








KI 


l t^KI 

fmm ^?i1 I fk% firc^j?F 

Wts? 5(C^1 CSltCW »il^fi5 
(Ignition temperature ) I ^C5 

^^1 srtf^Tn enm c?ii3i '^n ^firc^ 

^11 f^fi ws 

F%1 Tf'e^rt?! wi CTtw? 

I c>i^ m 
5?tf^ f^f%?ii c-n^ I 

*rtc5 

«f»I S 

^ c®f if 

^^t?r w m ijf^l 

CVftilt^fB ^^if 

^tRiil fwc^i 
*fCif 

5(1 I 



«'»*rN fes; 


«\5rx fM: *iflR35‘t> 


4IC^T^ ?t^ ^^if *IC^1 (Ignition temperature > 

^tC5 I ^1 JRl I ‘il^tCSf 

^Z5 Cil 'SfCilt^ ^ill 5tc'®C^ f%^il Tm 

ws m-s\ 1 

sf11 c^ftiiTc^ ^^^^z^■ 

^\ I 


[ Davy’s Safety Lamp ] 

^rr^aif m c^f% 

I ‘«^f5 ’rf‘ft^‘1 cwt5f-^tf^ 5|^ I ^c^if 
f«wtf6^ ^*ftt*r Tftw f55ifjf ^ Ff5Fi f^Jif^if ^*fora 

Rot ^1 m ^ wt®i 

















At8 




I ^rl»f ^lt>i (Marsh gas ) I 

“si'm sfl^ ^Vs ^51 5ict}T 

’tni5ilc‘i m) 5^c9! >rr5it^ fkrwt^^ 

<1tR I >|t<(t9«l ^k’'^ 

m^\ Ji*s«»tc4e 

f^C’?ft?(*t I »U^ 5ff^C9I 

(.^f%9 ^tJSRf fenc<«f 

f%^c? ’im fiic^’n 
^t%5i f*i^i^ ^ I 

^1 ^t*r 

♦IC^ ^f5t?i ^tf^ra^ ^^^1 c^*ll ^ 5(11 
•atta 5ri I 

?Tn CIT^ C6t^ c^fRc^i 

^^1 m ’im I 

5?^1 ?(t^C^ 

nica I ^5(1^^151 h5Tt%^ 4f65i;( ^'4?it5 
^t^?( f^tc? I 



•8sCs fsaf; csf%-? 
1%iJt*t^ atf® 


[ Convection ] 

-si^aifS .’ilt’^'1 mi I 4^15 

^ 5«‘^ 4(t5 'sitlSR^ I 3PtC^^ 

^‘n '^m ’f^>I ’It^lsitartTR^ CW'SllI 

^ I 3FfC^^ ^^ZW^ 

^’tc^ ^C5 

‘ilTv 

I ^<«'''Sf(^ ^Ts C2ft^ 

9\^ I ^C5? ^51 sijfc«e^i ^1 

nmt?ftwc^a ^mn 5(c«(] 

=a(S^^ ^zm c»ff«fc^ £[<«n:sr c^uq 

^^«(1 5(1 I nc?( 5p£in ’T5(^ SfCffT ?!• 

fsiPtdi c’tc^ ’srt^ C3?t^’ cw«n 5(11 

^tC3S^ ^C5 ^FC^l ftC5^l Sf^T 

5t%1 v£i^^ ^ 

5(tf^5l 55Ff^i:^C^ I '«(t^, 

^ ^f^cf 01^ ^*rnrij 


















^ I ’Itcas? 

^^1 jfsrfi? ^^ ^ (??r® 1 

CSSr^S ( Convection Current) ^^^ W «lfap?H 

I 

^c*f? w ^im 

«2ff^?itr^ ^tn *tf§F5i;{ ?i9ri i 

^^5} ^iftc<^i f^ttvcn <2ic^T^ 

c^tt^?! ^<11 aR»r 

I 

’fiftc^^f c^ca5« ^1^5*1 a^m 

I ui^fB ^rfswi 

CJf'e?ll9I-^Tf^? fpsifil TTt^Fl I ^c^r 

*ff^1 cw'e^il I C'ntvit^t?i 

f®^C^?I '5(^»f ^^51 I y£\^ 

W\^ ^1 »lt¥l f5?rf^^ ^ ^ 

c«r^ ^c^>n 

^5?; T-^ff% ntc^?r fiit^ ft??il ^<ic?( 

I C2?rc^^ 1 C5JtS[Tff^^ 

f^?i1 t’tcii m 'mK ^’tc??i ^ ;^C5 

=rrf5i^ ^m?i m \ 

I ^i\ 

^^5 ^Ts ^ nc«r sii^9r 

fij>ic«r ^tf^?ii ?ttti m^us nfeu, 

nf?5^5( C^t'® ^'6!Jt?I 

C3T[^ ^ T^fk 

*ff|5(t«l Wf 

5(WJ ^T^l ^ih'Q f««f%?ll 

^tt'5 I T-^t^l% nt^fS 

^€111 ?irt, ^t?l ?^c5i f5s[f^!r 
fe««''‘nt^ 'e cs^rc^ij ^ic<(j Tf\K^i 

^'S^rfa cait® 

^11 (Ti^Bf® Ttf^ fkf^ I fii^ «itc?i 



♦lf«55ti| G^ 






c^l 

«rrc^ ^11 ^ti^i ’^fsTii vitc^ ? 

a'e^t^i-^tf^ ^1 5 t 4;^ 51^1 ^%i cw^i ‘iit 

^tt%?i ^ c^ «iic^ I 

S|^9I ;?t\ <2tc^’^ I CW«5t9l^tf^9 r5si% C^9!1 f^5l 

^tc^ I ^ %1 I (?fft5T-^tf^ ^ 

^c^c5{?i '^z^i ’tf?55!;i cs^t'® tfRif^^ <<tc5p .i)?^ 

Jj^ei ^t®it^5l ^Itc^ I 

’i^t^af f^i >rrfM^ !■ 

’ft}’*pi ^tn ntrfc<?f (7[ 

ntc^ I 

: vil^fs *tCl’Fl-5?C^ ( Test-tube ) sTf^ *tfl<t< m ^€Tlt' 
I 5t*n fw?ii ^w?r 

w c^f^fi c^«^ii '^f^i 

^9fCifC*t 5f^?1 ^[t^I I ^■<^^ nll'^1-5^5if5 ^<5, 

^*c«r ^T^f 4{c?it^ ^n] 

sitf^^i I ^’tra? 

^c<i^ ^fgc^ f%^ 

f^c*i^ ^11 ^?(’t?i ■?iif^f5 

^C5 ^f^1 f^K^tC’T 

^t’t ^IC^lt'Jt 

I 

W5{ ^’t cw€al’ 

c2?ic^^ m 
3F5i’n ^ta'® I f^% 

«tf^5iif c^^tw 'it’f 

OTN ^Z5^ '^TsCi^ ^5T ’T^sf =^1, c^ 

«CsC*t?i -nasr ^ i i 

^c? 2?a *t%^«t-faF^l 

^Z^ I C*i^ C*!^ ^6c9f« 

-5!%^!:^ I nf?^?*! f^?(1 »ii^w[ I 

<ii^ *tf^nFi i^c^ <2r*rtf^^ ^ niric^fl *tf^Ttf^ 

^r5P2 5^raH 



€►*11 feai s ’t^’Fl 







‘^01 ^11? $TO^q 

TOT (Ventilation ) S TTf^Wir c^l^l'e 

«itc^ m ?[c?r 5iw 5c»r i ^fwj 

(7Ft5?'« ^tf^ «5Tf^C^ C^ ^tc»f ^^l^^ 

fe’fw y£t^‘s 

’f<f <*ttl%c5i >1? ^ ^ta, ^1 m i 
*J?*1 »!?iaf1 f^1 ^tc^ f«3r vltf^C^T 

(ventilation) ^ ^ 

01^1^ ( ceiling-^C 5 a«TtC®I fe ^fm 

C^f'Q^II ^9 I 

( ventilator ) ^9I1 ^ I ^c^lir W?l^1-®Tt3T^1 ^^^ ««rf%9r'8 <xi^ 

3!^T3!JRfaRrl sfsic^ *rta I ferttf^r ^t?il 

^ ^Vn "Srm ^R[ I 

if?(^-ifmi c^^n «rr%®is ^ 

^It^l (ventilator) 

«rt^i I 

'S 'e ^9! '®t*t 

^Tft I 1%^ >it«rt^‘i 'Bcl%®^i 

^ n^t< w,*m ^ ^51 ^c?i ??(I 



Tprsfi ws w ^91 m ^ 

^ ^ I ^T^?i ^»! >i^c^ ^nc?i?i 

^(ifKt^ ^sT^tc-n ^TS55\n »?l^ ^ I wt^r 

^ «rtc^ I ’tSRt^ (Land- 

Breeze ) ^ I 

^ cw^ ^\ f^^twfc^- 

^ ^ I f^^c»Rr w[ 

vi'stcn?! *rt«r?t «i^ w ^ ^ 'ATn 

* II— 





\t\r 

f5ni5t*fw^«tc^?ri^555tn ^It^i 



'«i«PC3!^ fk^ fwf vfi^^iJtJrl ^1\ 

'«rfc^ l Sea-Breeze ) I 

^ I wi 

I f^% 3Ft^ (Tt %59i^^ ^mn 

apt^ I 

jf%«i ^s(^K 5rwipt1% m, «f^tf^^ ^ I 

Tf^smc^ cw(m-<£(^ "?3i c’Tf^i-w' 

f^C^F «il^^ C’lT^ltC^ m fwc^ m I vi)^?liC<^ 'Q 

wf^«l-*j[5 ( Trade Winds) I 

C^ Cast'S <2f^t?I ^ ^ 'S 

^BSFtn i cwi^'S mc*\ 

^t9}^ ^Ic9f ^^1 m ^ ^tC5? f^5t*t 'SI^C9f?| 1^ 1 

^ t ^sl^tc^ mH*\ I 

s c^'Q ’^tc5^ c^ c^zm ^ 5 tfl 

^t\<2W(c^ (3^1 I 

'®rtM^ W <21^51 IF^I \<C5{? ^ 1^ 

»nwc5( «n^ 5Tf^f%;^ 'srf^tnr 

I ( cyclone) ^ vu?^^ VK^ 

^4^c^^c3ii \<5it^ c^Farfe ft?i ;rt; 

apsjn ^f^i ^ti«Rt^ ^ ^1 m I ^iv 41^ 

^5t ^ 'e ^i5*ff8rnr <2f^ 

^ I ’f^a? '^TOc^f ^ «tf^ 

m\ ^?i ^ p i 








[ Radiation ] 

^t«c3« men vfl^ m ^i ^ 

men I ^ w m nt?n men m i m«n 

'emn^^n^tflnif^?jne«{j{:^nnm^'ii%te«? I ntgirmni 

nw^^ ^5, cn% i nf^snn ton ntni 'stenn 
^«^n 'nt®n ^nenn nnn nmn ^c^, ntenn ntn m i 
^3t* cn mn ^5!^^ n's^n n^ni nm mm 'stenn 
nto*!'« nton f^i ^ n*?tto i 

attoe^ nen 1 fnRp^cnn w«i c^si^ mnjOTr 

{material medium) ^ iflr *5^ fn?lT'8 

fn^^«i ntiJ nfenf i ntf^n toc?(n nl\ entn*! ^%l 

n«^il ^ I nt?j^9r ntf% nen i v*i^ ntf% a^tmlen ^mn 

f^mcn*^ (filament) nte^ nte?( mn men i emn^e 

fnif^ nt%^ nt^ fn^i1 m< ^fnen^ mn?i mn 'snsf^n 
mfn I f^ntene'^s n^^ nt^enn me^n ew'e^tenn fnenn cmn'e 
entntentn nt^ i nmn'Q «tn ntt i nf^nn*!« 
ntn59R ton nfn« m to ntntni ^tn men mm mm mf^ mnm 
new nen cn^ ^tn ’tten ni i ^nten fnf^nn 

.ftfi ?ite^^ 'stn nmto mi' 

njt^tn^Tint'sfnf%n*i«tf^tnmi n't 'q 
nem nsen¥ cmf5 nt^n ’^mmn n%te^ i ton fnm f^tot 
4S«tt^c^ ’^^mn ^fnfte^ mtne^e^ i 

Wto ^5wn fnf%ac«i? (Radiating power of 

diflFerent surfaces ) t <gfcw^ n^ ^^e^ mn fnto*l m ‘iim 

nnn w cn^ m fnton'S ^ cn^mi to ntf5 nntn ^ 
fnto n^n fnto«i mim nntn nien ‘iinn entn'e i ^n» 

ntfnenn ^enn mnto ^nn ^ntn fnfnnenn n«im ton to i ntmnn^ 
enni ntn TOtn ( black surface ) fnto*t n«rm cn^nf ^ 
(white surface) «(nni mu netn mnm cn^ i ^tntn to ^nn 
(plane surface) fnto*! mim mnm nnnen mnn (rough surface) 
l^ton ’fmsi cn^ i cn^aini nnnen ntf5n ntn ^n^ »i;n^ TO 
ni totntfSn ntem nntn ^n* ntto TO ntenn m% cn%*i 
m ntfro i ntnn to ntem fntoenn ntnl mn ^ ntto n^en i 

CTtomto ( Motor Car Radiator) S C#n- 

ntto 5ton nnen ^mn fntotn«to ton cneSm mm 



ir» I =11 

f>ffi|«t^«f% ^lf^'8' ^51 ^fi|;i s?l Tl^c^ *ltni I 

^ 5if^^ <irrc^ I TO ^ ^*(131? 

=1*1 Radiator*^ filC^n ^ '« ♦(f^=l ^1 

it^sl ^ I ^C5^ ^?n ^'81 ^^ 5?jt:^cfe 4ic^«t i ^ 

*fl^f5 <lf^59R ^?1 C^r^i =11 I 

(Thermoflask) S <«(tC<t3ft^ vH^fS 

f^j I c^TOfi 

51 ntf^m fkm 

^1131^*1 m } 'srr^n erff^ 

ist'si ^tvsi I ^z^^ 

^*fm-«i?rc:i?i 

-sff^ntc^ f=ii!3«i I 

<(1^1^^ CFf« vii^f5 *ftaf A 

^3 ’it^tc^ ^>it=l I A *r(3if5 ^f5 
»RT^l[t9I CW'S^lt^f ^1^1 I C^'S^IC*!! 
3f*(7^'®V Tfc=l^ "ill^cnt^*! » 

0T'e?[tc9i?f ^ B ^•^ ^■\f^m 

c ?l^*| ^?|1 I 
^tc5^ TOfS^i D flf^ni ^^1 ^ ^f?iii 
c^'ein ^ I 

^ti:5?i *ftc3Rf ^ic^iT c^t=i'e ^^31 ^ 

^^1 U I ntC3l5 CT'S^tC^^ ’if^ 

•1*{? fwi: TOIm 'Slf^ ^ utll’lt? 

tfTO *fl^TO ’TW^^ ^ 1 ^f5 ^C"t 

^firtu =ri TO1? *if^55i=f f^'e =111 cw^iiTw^r 

3rf%^ 7^s\ f^f%?l*l 5Tt^t3l ^ I Calf'S 

f^f^n*! p, Tfftro CW'SHtC^I^ f^C? TO ^51 ^?I1 ^l^'e 

f^pf^l *ftuw =ic«(j stTO I ^5!wrt *tttai *lf^TO» *lf?F»i=1 
'^’t-^«t5ic=i? f^fs tfifapn^ Mm i 

^ »itcani 'e mj ^*f 1? p i 

(71^ 514i^f^ m 

^ ^1 ^^C=l^*l TO I TO^ «rff% ^1 

Tff^ 1?^ ?fc^ «rin( it'tti 

m ^c=iTO it'dl ^ I 








'S f^f^?!«l—W f^f5 «lf^1 I 

'S I t^rt^*l filfaRl 

5rt«OT's ^cKit *ftc^ I ^1 

(TFfst'Q ^?f v£i^ ^N»f 'SRc^r ^1*( ^*i*t9rc5i^ i 

♦ff?l??«i <tfrtc<?r i 's nfii^tf^ 'sr$r8 ^ i 

afcgtc-sr c^f%-?r ^ i 

a 4tfap^t9 5rT«(J5[ ^^1 W 

♦ffi(59ISf ^C9I 1 *(f555R ^951 « ^jr^?f n«ffc<9 I 
ejST TO fil'f *11^5^51 ^»I I 

f9f%9*l «ff^9t9 ^?P ^ 5tf9f^C^ W ^ I ^ 

f^lf^^*! «St«rf^C^ ^’f ^TC’T I f^f^*! *^1 

^^111 >8 '®i:5T?l 1 

*tf9^^‘l, 8 -f}®ft5f[PF 99t^9 St’f 

f^fe ^9 I 

1. Mention the different processes of transmission of heat 
and briefly explain each process with an example. 

2. Why is a candle flame extinguished when a spiral of 
copper wire is plunged into it ? If water is boiled in a paper 
poty why does not the paper burn ? 

3. Describe and explain the action of a Davy's Safety 
Lamp. 

4. Explain how convection takes place in liquids and 
gases illustrating your answer with one experiment for each 
medium. 

5. Explain briefly the following processes • (i) Ventila¬ 
tion in a roomy ( ii ) Land breeze, and Sea breeze, 
{in) Qyclonoy (Sv) Trade Windsy (v) Ventilation of air in a 
hurricane lantern and a wall lamp. 

6. Explain the process of radiation with examples. Give 
two examples to shoiv whether or not radiation needs a mate^ 
rial medium* On what factors does the radiating power of a 
hot body d&pend ? Which surface radiates more heat-'-a 
polished or a rough surface ? 

7. Describe a thermoflask and explain its action. 





®iT®f?r s^mw « 

[ Mechanical Equivalent of Heat 
and Heat Engines } 

?jl^^r^f5C5T 

C^5T 3Ttt^ ‘5T^^ C^t*( I ^^1 ’qt?, 

5ff5C5f TO I 5q1 '8 

TOTii «ic<a c^i '®t’f ^^’tn ^in 

( Frictional heat) i (Frictional 

rcsistance-iiJ^) TO I 

^ I 'sit^tU ^1 C’fctt^ ^Wt??I*l ^VS c^f-^d 5{t?, 

TOC^ TO«f I '*qi5ltc^?f 

»ilk?i c^ ^ TOtc»!^ "if^ 

5fc?r I 

«ifel I 

TO *l1% ( Energy ) 1 ?@!1 

TO *f1%! I '^^its 

^SI<J I 

C^T^'S ( Mechanical work) 

( Mechanical Energy-? ) «(^t*f ?5i1 ?ttc^ dtt? I CTO'S 
^11% 5»I1, ?f%? ?1 C55Ft^« ?C5|? <2rf!%? 531tCWt 

?i «i9r«r®]f 5t5Ri TO ?f?t? ?5n ?t? i 

?tfj^ ?f^c® c^ts[« ?1 f?c»(c?? 

?tc¥ I «(t?t? ^td ^?ft? ^151 

TO ?? ?9d ?t^ ntc? i 

[ Count Rumford’s Experiments ] 

?l ?^«i ^^TO ?t5ic¥l'i jrW 

WtTO ^C??f5 ^«f1 TOH I 

’ftro TO«it^t? TO c»ii5l? ^ni^ 

»RC? TO cTO « 



'e ^5t% ^^,9 

’iJW ’^C®tll <S!^? ^*f I v£l^ *T?l'*f1 

I 

<rtC5Jt5t|irrft^^-<i|? (2i^l«r ( First Law of Thermo¬ 
dynamics ) S »tf^ ^ 

»fr^ <11^? ^tcn?r »rfiisrfc«r?r 

I Sim ^ ^C5TI 

cTO'e i{i*ft^ii siTmu '6 '$tcn^ w h 

w w 

-'=J> TO J 'Si^w I 

H 

Mechanical Equivalent of 
Heat ) ^1 ^^5?^ ( Joule’s Equivalent) I ^^T^T 

f>f. t%, <!)>[. .ii<jsc^ Sin 4*2 ^8^ tsrf^ W9ll% (Joule’s per 
Calorie) l 4*2 

I 4*2 ^ 5Ptt ?r^< ^tcn 

1 1 ^=1 c^tfs { ergs ) ^110^ I 

*rf^( j=4-2x io» ^“sf/^n^ifl i 

R TO -sft^i 778 'st^ 

I 


j-«q^ m ft<Tr % -2f<Ti^ 

Os 

[ Determination of J : Joule’s Method ] 

^OTT ^<«n s c ^^15 f^c*i^ ^ ^mf?- 

I R wcvesg 5!*s5l?t v-fVf^^ ’IT^T^f^ ( vanes) ^jt^fg- 

5icgi meg i s toi d ^tegg ^^cg? R-rig 
’if^ gi R fgf|g ^gl ^gi TO t ’ttfs gf^eg^ ^*taf 
g^fggi TOfSg ^ng ^?Tg sm fgc^ 
gi p-vng ^ng fpi grgit^l ^tgte^ i gf? ?^fBg (snea 
w, w yrgt^ «ftc^ i (fsaj ig^gj) 

«t«M^s (1) ^TOfgfg^t!:g^i^'«TOggpi»i^'®t^ig^gEi 

\ 

(2) s f5fflcg^ R fgfi^g ?pgl ^gt TO®t 

\gt^l 'egR fgfgl ^bb^to c^tm gl®! t 



(8) 8ftc=« S 

CK«n 5^*11 ?^I8so cs^ g^is^ttlfel ^ 



(4) (2) v£}Tn (3)51^«tr3F5i?i 

Tft^^ ^51? ^-$1 'WS 4“ (7I- ^ 5° <^- ^ 

(5) 1^^ ^r>i^t?i w, w 'e^;? 

^^1 t s 

( 6 ) ^ ^"st? ’113 • 


^t«t5n s ^1^» 

9fc^?r <5^=M art’i 

^9?’i^=w 'sn*! ^ 

'sjtf^ >8 '811^ ^^=^'*rt3FCT Qi^C. "S a C. 

^ c^i. f^. 

^?(*l==gf C^l. 

^sm 

fiTC^F? <71. f^./<7K^'® 




^5tc*r?i ^ 




T5tn«H» (M+w) ( 62 -Oji) ^jt9|§ 

*(^1:5?^ <2rf^ 'ew^^ ^Tsf 

=*C^t^ f^f^f^«Mgffe ^if ( ergs ) 
f’?! *n5C5i? ^wi 

=iMt;2 «rf< ( ergs ) 

^tC5ir5^ 

=*( Mgh-iMv^ ) ( ergs ) 

.'. 'eafR n ^t?I C^it^ 

=sW = 2n ( Mgrfe-“^Mt>® ) 

= Mn ( 2gh-v^ ) '5lt< ( ergs) 

W ^’atc^ ; 

^ fwc^?i 5;t5{ 

^rrs^l I 'JSf^iitN, J-v£i?( 5p^i I 


'2t«rt^?T a?i^ % (1) <jpi c^ >it^t?i W 5 ^ 

'iit fl^rrc^^ w 3!'g^ 5^^( I (2) ^fi-sn c^ ^tn 

^^s’m ??[ ^111 Bf^?I1 ^tn I ^ 

^f5 ^t?i?:«r^ «t«ft%^ t5 ^ >r®^ 51^ I 

^lirflRI*l 1 ; 20 f^^/(71. C?(CM 21 

’^rw^ C^ ^tC’f 

^tn ? [ J = 4*2 ^5i/^yt?if5 ] 

= X 21000 X (2000)® 


w, H=— 

«J 


21000 x 4x108 
2x4-2x10’ 




= 1000 ^Jt5!f^ 


2 : 210 ^55^1 2 f%i:wrUtR 'ewCJ^^ 

*f5! >R^ ^tC’f ?^C9I ^*f 

? 

[ J=981 (?[. ^Ic^. ® i J = 4*2 X 101 ] 

C5lt^ 

W = WlfifA 
J J 

2000 X 981X 21000 

“- t2x W -— 

=981 ^iN^ 







[ Heat Engines ] 

5t»Ri I ?Ht?i %f^^ ^8 ^^ft^*i 1 

[ Steam Engine ] 



T; vii^f5 ( Boiler) ?t-«l ffc^Fld (Steam 

Chest) 'fit 5(9r «fC?in I 
D : ( D-valvc ) i 

E : ( Steam Exhaust) l 

Oi, Oa : Tfc**t9 ( Steam inlets or ports ) 

P; (Piston ) I 

F : sap ( Flywheel) 

(Action) : 

♦W Oj >6 ©2 'ii?[ 'il^^sTtn C'^(T»I1 <fC=*F I ♦'*51^ fkai Oj fsf^ 

c<rmi mn m cn 

^ D ^5 '6 7\f^lS C^l, 




Ji^***- 

i(t? I f^^liJ f^if^'Stc^? 4ltc^ ^tcf 'srtcjf d- 

Oi ^f?i5l. ^ ’t’f E-c^ >l•^^'5; I 

o, *f'< c^l «rPPt^i 5 ic«(j ^ 1’«1 

4fc^ TO sff f^?l cif^^rl c^ni i f^f^'Qtcw 

^1"*1 ( Oi «2JC^ 

D-^® Oa ^ E-^?j 

TO I « D-^15\I:^?( ’5t'5t?tc^ Stmt'S 

<>itc^ F giijjfS «nti^ I 't^'5lr?( 5cap^ 

^PRn 5ft:^ mi *ftc?r I 



*8*1^ feai: ^ 

% m ^t?, wr^if, %sji:^5rr?i srff^ m-m, 
5^ TO1 <f(^f^ ^tSfsr, ^|=rrcsrt 5t5T5l1 ^^jTff 

m\ ^ I ^fkH ^Tm (External Combustion 

Engine) | 


C^ctt»l%f»5f 

[ Petrol Engine ] 

v£i^ ^ c^rttr^i 5C5f I 

ftfiratnRf yn^:^ i <2f®rr%^- 

m pap (Four stroke auto cycle) ^ I 

(i) ^ 5l1i?*N (charging) C#1t^ *1^ ^ Vi 

^^mn I <2R;^»tnw cnttf»! ^ ?t^ m 

















C f>ifS|'9foT I ’titc^i *1< W 

^tcsf I Prf^'Qt^fS ’TrTi:’! ^ Vi ^sl^rs 
^ ^1 I (ii) ^1 W-2f*fiT ( compression ) C#tC^ 

^C5?I F (Inertia of motion) 

*rt^ ^>!c^ m (M ^rrp!?r to i 

CTO ^it^tf« 's 3nt5^:5^t? f\fk^ 

^T^<ftC5Rf »l*s^< fisted (spark gap-vfl) fir^C^? (spark) 

■^1^ TO7!?f f^i:’?pt?(‘t I (iii) ^1 (working) 

C#tC^f^C’TOC*n( 5TC*f 

P ^Z 5 ^ I 

^Z5 C^^tsrt3l Va 
tpi^1 ^ I (iv) 

Tl (exhaust) C^tC¥ 

F 5CaRI 

cnt^1 '5t Jt^ 
( burnt up gas ) O 
f^<si^ TO m I 

'sttTO Vj ^^11 ^wn 
^It^l 

«ff^ ^5 ^iB?i m I 
Vi 'e Vg-^ CTOI Cl '6 Cj (cams)-v£i^ 

TO1 >iTO 'H^fB 

C’lC^rsF ^f«C^ f>rf9I'QtC5?I mi *f^S^ f^1 ^ 

(Internal Combustion Engine ) ^ I 

TO^s c^rrB?[’r# >21^ 5ica[ vuf 

fjffsi'Q'm 5fm TO I 

, v£i<T^ ^tn ftrt ^TO*t 

^ iE^C3 ^ 5!rl ^ «jfap¥t?r 

fiif^fe «iwr5 ’^rrirm 

9rtw"Wt%irlf^^C5R[ «W«1 fsnilir (First Law 
•of Thermodynamics) TO I W TO W H TO 



'btSTx : c^#5l 





I ^tfir^ ®TOt«i 

H 

(Mechanical Equivalent of Heat) I sTt^ 4*2 

^1778 ^l-*tt^'a/flfBH I 

^ <2r*ft%'® =*Rii I 

^ 'Q c*tc§m ^pfkl 

m»Ri » 

1. G'm a few examples of inter-conversion between heat 
and work. 

2. State the First Law of Thermodynamics and define 
the Mechanical Equivalent of Heat. What are the values of 
the Equivalent in the C. O. S. and the F. P. S- Units ? 

3. What is meant by the statement^ ^Mechanical Equi¬ 
valent of Heat is 4'2 Joule's/ Calorie' ? How many calories 
of heat will be generated from the work done in raising a 
body of mass 5 Kilogram vertically through 100 metres ? 

4. How much heat will be produced by friction when a 
car weighing one ton and moving at a velocity of 20 ft jsec. 
is stopped by applying brakes ? 

5. Describe a method for determining the Mechanical 
Equivalent of Heat. What are the defects of the method ? 

6. Describe a Steam Engine with a suitable diagram and 
explain its action. 

7. Explain in outline the action of a four stroke Petrol 
Engine. 




ii^ainwraf II 






[ Light ] 

^ t ^91 '«rrc5Tti:^^ ^91 >!^3i c»ff^ I 

^rt(?lTC^? "srtsigi <«lTf^J:^'e Sfc^l I 

^itisc^ c?f c^T^« 'siTc^ ^1 <«rTt^ ?^c®i «n3itc5?? 

•5^1 t Jf1IW|-»W»l1 

^C?I 'Sltc^fl ^1 ISfr^ltsi c^e 'Simi cwr^c^ 

^911 «i^tc9?r »tr^ ^1 «it^rtw?r 

(2(c^«r ^fe»i *Hc5i^ I 

'Cjfc^rrc^?! S C^ ^tC^IT^ fsi^^ ?[Tl 

"8iTC9ltC^3 ( Source of Light ) ^1 3!i2t^t»f ( Luminous ) ^^>9! 

'SITCSTT^ ^'S.nS S(1 ^51 *rtt5t 

^9 ^T^fC«r?r ^>sf^t«f (Non-luminous) ?t5f, 

5a, «2{f I 

«iT»i?n : c^i5(8 

^T5itc«? «ic^*( If *rt^ I 

"®lfC5|TC^^ *fK9, 

4 'SK^I *8?® 'B^TWl »tf<;^?1 

tre? 1 ^1 c^T5^8 c[ ^tf?Ri 

«rfsrfcw?i c5Tc^ <2fc^*r jfc? ^91 ’sjl ?il *rf^ i 

^ius '5(tc9it^ W<51 ci5tc^ 

^C=5»t ^f^C9l '«lt5l?l1 >1^51 ’(it I 

C^8f s ^®(1 s^??Tc^ ’*tf^ I 

?1 'SiSI ^ I 

^tCffll ^9(1 SfTvJlt >I5(^ Vl^ ^Tt9[tf?P^ I «ntfe «5lf^C^ 

•^?t9 ^tc9(i 9(C9r ^esft ^5^i:?r f^iiti nc^ i *a«?r ^im^^^c's '=(tsitc5!f 
31CJ1 ^vi ^TcsiTc^^ c?[^ ^tt^ii ®r(?[i 5it3it ^ fi^sr 

•^tCii ?? I f^P'S :ic?, 

I 't ^ C^S|I 5Tf'(t^*f'® ^5tc^ ^f®1^11 c^t^f I 

a-n vfi^ 3i?[c^ t?i^ *(t^®ftt *n^ =il i 

C’lc^C'a 1,86,000 «nc3iT^»rf^ <cTf^ p \* ea 

»Wl 2*998x10^* C»I. f5f./c>lPM( 

•(« WI 

n—>b- 



^18 

2,38,000 I n^ 5rt3i 

1*28 C^C^'9 9itC^ I ^ «1^ ^ C^lfS* 

snt®! I ^rrwT4 fwf^T* *i*iii ’itc’r i 

^twfc^?r «rftOTS siwt 

^ W’f ^i?TW? 5im ( mediun ) I 

f^1 JfsitiJ'STC^ 5^T59l ^1 1 5»l^ 

5C^!I ^JI^Ta §*f?[ art<ipil5fj?ll?¥ C«I%C^ 'St’I ^ttc^ 

ntoi: 

: a f^5l ^ftC^lT^ f<^\ 65n^ 5F%^ 

ntW ( Transparent) ^HKjsf ^c«T I asiJi—^t5, 

^IT<*f I 

^ % c^ ?rt«(TC5(5 51W ^tc»>t^ 59ft5^ 

^f%C^ *fTC? ^Tirrc^ ^1 ( Opaque ) 5rT«(T5i ^9fi ^ 1 

C^R^—^T^, «(!^, ^ CW‘?(t»f «rff® I 

^qsf55: 5rf«(R '®nc5 

'5TC=? 651’59! nt« I ^T?tC?l[ ^^«t55 (Transluscent) 5|*«JIR 
^ I ^t5 ( Ground glass), ^N9 <21^^^ I 

^ni? ?ftc5?i *11^ I ?rTf^ "Tff^ 

fngl f sfC’ii <^ 01 ^ « ^t%?r9 «ic«jt ^1t 

K»» ^11 §«p^i1 *IH1 'SI?; f®"*? f»?il 

^nN«F5tw 5:sT I ^T’t? ?Tnt^ ^ 5rrsf5Ci5 

^ 5{tJlf5C« (tracing) 

^ I 

% C^tSf'Q 5lT«nCSl ^tc®lt^ ■STOI 'e 

4 l^f^ «t®T9 ’l*l»r^ ^*(1*1 ( Homogeneous 

medium ) l 

arf^fj^r C C^t^l'G ^It^lTPl ^TC5Tt^ 5»lT5C5nJ ^*1^1 '6 
<srf ^5lT=; =n 'sr>|31>!'5 siT*fm ( Hetero¬ 
geneous medium ) I 

3RT^ c^U'e ^1 m w ^?J5 t, m.% 

mss ^15 siW*! ^9(1 ’fTCil I 

'Sl’fj 5TC'$ TI5 41^%^ ^>f5l>P?f ^ITWSI^ 

viPtTci^ «rtfiRi iit«n fiiorfeisi 1 c^^'g- 

1 c^ ^j\ 5T^< 'ST^'8 

*tt®9!i f^Ri fki mm ^ I «it^®rtT 







■rrfHc^ t.’’ 5rt^^ 5it%? ?tc^ 

f^t wrc^ii 1? nt® c^ 4f:^“t 1 'sn^t? 

>!"^< ^ ?‘9f9T^ r.^1^« 5it«fT5I I ^T5» «5T 
5rt, -fs^H f^?1 ^^SIT?! >1*1? 

^TC^itC^? ?t?)? C^^lf?^ ( absoibed ) ?? I 5lt 

?tc9| ^1^? «i:»f9 ^9iwc»is ^:5i? sic^i 'sfTcm^ *it«?1 

?I^'5 I f^w ^ ^C5 « 


c^A'9 ?t«ac5i? ’ic'jt 

^TC»IT?f C? ^iUi K5! ^5tca? ^TCSIIC^? sf*? ( Ray ) ?C^ I ?f>? ^45Ff& 


C?^1, ^^aTv ^T^f? t^'QT? ?) (.^^^ mt 

^«f^] «ITC^ I 

^Tt5|T*P?%5F vaaifS ??5i:??i ?f?i1 ^?1 ?i |. 


?f?I C^ ^Ttc^c^ ^C??l ^T?1 

fjic#-f I ftcai AB 

A B-4? fwi:^ I 



f^*f ^ s ^WT^aHl? ( Beam ) 

?C5f I «ITC«11C*? ?1 ^TC51lf%^ 


^?rt?t TO \ 



^T ffen: sTt fwi; ^ flai: 

*wt%5tai f^*l '■WrSt f^Rrt t^S*! 


C^'Q f^?C«f? ?f^9pf *l^**ia ^tc®1 ^T?tc^ »I*JtWt*l 

f^?«l ( Parallel beam ) ?C«I I 1^ C^R« f%?C«f5 

?Tf?? ?^?1 aR*( *ff^C9f f^*i 

( Divergent beam ) » '“ft?!? ?f^«fiT 

f^?l aPH*! 

( Convergent beam ) ac®f I 


5T5?Tr^<(nr ’i^sf 

1 3it^i aBifi «ipn!l ^1 







I ?t >rt^ ^tcsri 

j^a^ca^ta aik^ c«Tai ata i ^taa »a»i-a?tJit®n w? 
aFfaai ^ti^t«ita ai aasta aa* f^^nw aca ^iwi « 2 tca»a 
^fac9j ^Tc^tcasa f«a«i (Beam) aaacaata w 
cata ^ I (f^i at^tcaa ^fir^atcaF 
^tc^rtf^^ asca afiiait aca 3?a a^tcartc^a f^a«i ai af^sB^cap c^ai 

) I 'atc^itc^a •nf^aw 
c^t^' 8 «iwa^ aTfacsi a^tcaitap 
^<1 flt?i ^ 'iias a^a 
a"5tc^ ca fiai ni^ ^tft'S 
'*jTc«iTc^a aatjcaa^a’lacs^ ^'9 
^» «a[*s fscis s 

'ssR ffea: ansft:^ a^jwata m 

ABCD aaifBa atai amai^ ?«aia efqh ^taffi# ** 11 ^ ?^aTc^ i 
^latfBa f^a^ a^^a i sae, sbf a'aj^f^a 

^aicaata ^lawa mt '«tai’f pi 

ast^tc^^r Wtwj *lftaFi s amat^ a^ai 

^pcaa «c^7caa ataraiw ^afS afaai c^tfe aal \ 
^i^cat^s'ac^ an^a l^ara §*fa cet^ c^tcacaa aipcai 

<ri^ «attal atai i flJ?' caa $55^ta ^af?^ aa I 

c^fataa ^aa ‘fiaf^ taraarf^ aitait^ai at^:aT^^f^c^ 
caraaif^a afl^ arfaa^ ®tca ’ta na ai5fTc-<i i '^aa cacaa 

^T^carsfBa f^:?aca caraatf^a ^tc^i cafaaia a^fac"® 5^ca i 



f > 

i 


C=t] 



r 

1 

VJ ■’ - 

^ i 

1 


• *"1 


e- 


i--jr 

j 

rr3 db Q 

p*1fea» vt6aft^»i»a1caT*i3ta1 



aa« aaaf»! ’faaicaata a^ca, ca^asf ^aa^ calaatf^a 
^tOTi ^?aca cafac^ at^ai at^ca i »ii^<itfa ^i^^ca-ntc^ 
aat^»!^ oial at^ca ai j «tc»nf aaacaaia aaa 

aif^iat^ p i 






[ Pinhole Camera ] 


<2+^ ^%l 

'nfc<9 »ii«f5 c^tt fl^ ^ I ^1 

^»T^C9| r.?i?(i«f c^t^ i^Vi f^:gf5 C>tt?n I vfl^¥ 

t?Tc^ fn^c?rt^ ^1 i 

fwc^a ««^te! ^1 ^t5 ^1 

«2lff^ (transluscent) ’|*rf'l ^t?1 f'«^rj I 

*Vs f5C3s p fni?c?t9i 

yii-^i. S C*f«^lT5! I 

c«T^?Tc^^ 

vil^fS Csrm^Tf^ ^ ^1 



p 




' '— 

; 9/ 4 


«s(?f5a!; f^5t5T^rw1 


1 f.^«?tc:5|?l ^’W 5JTt^? *1^15 

^1 (invcitcd ) (.W’fl I 

A ’5(TC9^m% «c»ij SiW{ ^51, 

f(ft^ a f^*ic^, 'srfcsttf^^ ^f?r.^C^ I 

f^a«iTc^ii B '«(Tcsif^^fsi 

b 'siTcsiif^^ I '4y?5cn f-i^rr? 

^#c-r •ff^5c^ci5 fj»ci? 
'siTc^t^f ^ff^i ^‘frtn 

^tffil ^C5T-srP^f^^fS (inverted) m\ ^T^C^C^t, 
ilfvf ^TC9»t^5f^ ?^C91 «tTC^t^ 

.£|^t ^^C?« ;f^Cr \ ^‘tfn W §9liSl 

I 


^TC«1TC^<I >!?91C55Jt?[ 

fiisrtf^ I I 

fef$ c¥lfe »i«^i ^ c^l^ f jfarc^ cfT^^T^ 

f5C3S^ «PiJl ’511TI » fifc^pf5 CSlIf ®3 

•^S!^1 

I ^ ^1, T|T4 

‘«ltC9rtf%55 I , 

I: ^ ^ 20 <31. % ^ 








15 

1%^? ®^9 «2rf^f<wfl ^ 

fK® PQ MtC®5l, pq 
O I 

AOBC5^ PQ « pq 
^♦nj ^ 1 ®itP(f%ii 

BO 



r— -.XST PQ 

<Wt 1«IH, — = 
pq 


*5R fill 


KM- 

f^C^3 ^65:51 , f^wa 

pq= 15 I AO=30f^fet? 

pq=fs{;4g I bo = 20 (?i. f^. 

= 0‘2 


. 15=,?? 

pq 2 

pq “ == 1 fn^TH = C*I. 1^. 

jnutfl ^ ‘5TTO 5tTt? C^ 

Cfi^ c^ ^C^nf^'® ^rq 0i^\ ^z^^<slf'^l■^ ?« 

I ^Z'il CW1^ C®tT? ^T^«f5T 

^JTP13H ♦rW'?I ^VS) 5?f^ ^ ^ 

^TC^I'f^^ f?^ I ^’fw ^tf^FCSl 

I 

^c»rrc^ ^n?( ^c^i c«t^ i 


isgi^ 

^TPRii *jc^ ^ 

§\>l <2ff^^lC^3 

(obstacle) ^Ttcnf^^ 

cwfiJ 

c^^), ^’RI 

tflf ® f5l^? I 

; '»ittmc?^ 

5i:®l 

Cftll ^^111 ^1 
M*lt?l (diverging ) ^<A 3m ^rrt^l ^ « 










’ICJT S (Point of source) ab vs^fiS 

I AC BD AB-? C^ 

C»I^ »(rc? sn 1 CABD 

i Shadow region ) apsin 1 

ft^is.iis 

i Extended source ) IFII 1 

5T?1 ^tC?l I ^W -e 

!£ff^5j^^ ^^sit^til { spherical \ 

^15 ( Convergent) ?? I fkai CDQF vii^n 

ftn ^9w[ I vflt «(^c>»r »T«3t ^^c>Rr c^a^e c^'ta'e 

'srtc^rfsfr ai 1 ^*1 a cf ^cf 

>fTr?l B ^tC5!t^ DQ a^TU 9^ ;j1 | 

A'«Bii?ia<(T^^cTO^f<*f?^^<rrc9it^CDGF^s:»f?r awT ^z^ 
-ntor al I «i5f nrl ( Umbra) ’^C®! I 


E 
F 

G 
H 

►sRf^i eta?W « ^*rBinil 

CEF <il^^ DGH «rtC«Ttf^ I AB 

^T9l a1 I CFE AB 

DGH AB ^\C*T3 J^C55 ^HTl ^C®Ttf^ ^ I 

( Penumbra ) ^C®I I '5’ff5 

■*f?i nr^t® Jiff® ^tcs aw ^< 1 ? «2i«5tfi u 

^ ^^fEgfai p M, at^cf ®T?n •fTc»( caata I 
^nit**if: catm c»n®itf ^«si5Tc^f ac®i ate 

(Cone) aw 1 . CDGF 

'( Cone of shadow ) fl fi^tll1-’*r? ( Umbral cone ) a®l fa i 

c«fti ^ ftw, 

arsfTTI <« * 1 ^ ( Divergent) f?» ^flTO 

ff^Tf ai«H ^trm 5:»l I to i^fl 1 









^nfS ^B6'®T5 FC5T ^''fSa ^<tir 

511 } dj^TCJI ^ 

viJCflTCtR I ^'®3Tv 'fl^N <2jf^?l^^ C^t^J I <71^ ^'^ WT!It*l’![f^ 

^ 1 ’fTC^ ^T5l 



: «!5ft?i1 '8 ^<l55tTrl 


^t^it*rfT «“tc?i 5»11 ^’'59fv c^t;i'8 wm' 

*\US m I «IT5IT^J lies 5»tf^^1 ^«R ’fc^, Clf’M' 

m 5t9Tf5 HC? ; ^?T? f^l 

^f3«Jt?l ^ 5C^ I 5(«n^C^ <2fBgt?l 
’ift^ 3f¥ ?g I 'sitcsrf^ ftfc^ o(mn 

vfl^ »rrfl ?1 c^t;T« 

^T3[TC^'e <2iB5t?il 'Q I 

<TtC55 ^C5 C^ *fm?I ^ TO ^t?i ^t»r ^f5?1 »l'^J vfllTT 
srf?t?r siT^^tCJ^ ^ ^c^ri i2f^5T?i 
?Tt:^ I 


[ Eclipses ] 

U^dJ^n 

wtf^ Btfiifnc^ ^fvi^:w ^ 

Ffflfirc^ ^f^c^cw I ^?iii:n ^k m 

^^519 «jRr^3 emt^i srwj <£iC5*f ^c»i ^mi m:^ 
c^fk^ ^«i sfm c’*t!i'9 wfc«!t?F 

'•rtc^n 'srrtTitt^ 9^ i m «I«^1 "i^ n^ 

«w*l TO, W *t^<W‘l .(Total Eclipse ) ?? I MlTO 






5® ircsCT ^tc»? 1 ^’JR' 



i'^nfsaii 533}?*! 


'i•^t fsra c*r^ sjmtftJi ’^tc^ 

5«if?*i I r[f^*it?i f»c^ »8rrc^ i >j^9i 

Twcs^^ 5a 5c«fr <si:^^ ^c? ^1 ^ <^^1?”. 

51^*1 cw^^c^ \ 

'« v.m ^1 vfi^ >151^^51 

^Ji I =?^5it"N >1^^ ’if^srf? ?tc3[ 5a, <5^^ '« >i5iac3E- 



?? ai 1 c^ ^t^c*! rf^t? fRW >rf«fT?‘f'$ 5a 6t9l- 

*tf9 -^tflc? <iic^ I f^a sr^t^ 5iTc^ ^f«Rt?r >f3i5 5a ^ <5f5i?)?r. 

^tfjiin *ft? I ts^ 5ail?«l (Lunar 

Eclipse ) I 

5aaFC*R rtc^ 3TSFT cw^l ?|t?l 5?a?l 

*tt^f I ta 4f5|t!l1-«t15^ 

5tf?1^c^ I t?i I a^^i' 

vil?R •fc? «fi8t^1-«I»C9T 'Si^TR 

Fac^ ift^ c?r«n ^ I 







[ Solar Eclipse ] 

S 3 S ^ 'SfTc’f, fc®? sisetfli « 

^(f^511 *rc? I ftcai S AB 

F® E I ^<13 «|B5t31 '« 

^Tc^ c*r<fi I «i^t3l ’«r3»c?f 

iRl I fifBgmi ^3»C5|3 C51tc^3l CW%^ ?11 I 

^; 53 n v£l| ?|C 3 ! ^Tlft=?®TC 3 

^C 9 lt 3 F «ltf^C 3 t 5 T 5 C^PtJ ^'8 ’HJ** C^^fB 

5 itk^ ^11 «i*c*f ’?<r>a 5 «i c*f^i i 



i^ 5 R ffe?: >?^ 3 t 3 n 

5® '6 <5f<r^3 srt^f^CJ? ^sitPT ^t3^t3 fw^ I vU^lf® ^t3®T3 

f?ca^ 5^r« CW^ ^3 I f%l »f5F5T ^3rf3^t3 ®^fl9-*l 93 5Tf, 

^ ^31 I ?pt3«« >!^9T F® |^3F 'S Jlf^F 

^7caj ^C3 ^1 I 

5a5l9«t 'S ’?1«9C*f3 sir3T Ol^fB 3^^ ^31 cn^ I F®S9‘< 

^^C3r ^91 ^fvff>3 ^ I *?f5J9C*f3 C^ <5f«^ 3«IJ? 

C3 <2r5Ft3l-*t^ SfT®^5T ^C3 c»l^ *1^ ’?^'SJ9‘I 

C^’d 3t3 vii3^ ^9t3 FTf3ntC*t f3^< 9k^ 

C3«I1 3T3 I 


^CHIi 2 ]|^ 

[ Annular Eclipse ] 

^rM 39533t9C<r3 ®C^3 ^f%33 ^twfB 33tC33 (113* 3 WfW3 

^.itf f I 55 F^fWC’? ^*f^r5S lf3C^ 3f^f3l ^f^'1'« 

FC®3 ^3C^3 95 I >Q 5t®5 ?Fk»» FC®3 fi{B^'t3l 

^ ( umbral cone ) TO ^ \ fFC« F® « 



C^JT ?K? sunf^ 

■^f^c^?r s(<fr^9ic^ -e ^tf?c?^ ’®rfr.3Ttf^^ ofW i 


s 



fw: ^3rr»T 


'«»if^^ 4f^t?i -tf c^i ^'vcn cw«r ^t^T9 ^ife?9 

•^Ttfit^ C^f^lSl utTC^ I 


«tt%5 'm^lTCWH 

I c^T^'8 ^ 'srrcmc^? f^^«i ^nrrw?i >2ic^*f 
-Tto ^Tsi^i ^ cif%^ nt^ I 

! 'srtCslT^C’F -st^wu *{^V9 Rf%^l«l ^»\1 
■?iitc^ ni^ I ^■fC’iTCJ^Ri «t5'a—r.’ic^C'a 1,86 000 i 

^tcwfc^ flit^rj*r: 

-^iTC# ( Medium ) I TO*? ^1 TO*J 

•?^c^ *ro I *n;«oc>i?r 5wj a >it«(ic5??r %! 

^r^TC»?l *IC5I '«I5¥ ( Transparent) 5lt»jj*l, 

5Ft5, «f5T I *1^1 t^?[1 CSJTcfe^ 5?1 

’C9T ^1 ( Opaque ) CW?—^1^. C«1T?1; 

wm ^TC9!T5F ^Ttfn#«tc? ^Ttc^ TOC«»^ TO 

( Translucent) sit’ll*?, C^*?—^5 ( Ground Glass ), 
'^S5^^w ^t5!9 I 5fc*jj 'STtc^rr^F 5^T5c®ra « 

’Tsit^ ^T?tC^ ( Homogeneous 

medium ) ^C*T I 

?lf% « f^*l t ’sitcwfc^? ^si:?*f^C5F ( Ray ) ^Vs 

1^*1 1 Beam) *JC91 I 

>lsiT«9t9? ( Parallel), ( Divergent) ^fs’TTft 

(Convergent) *itnf I 

^tcTOff% >i9^w^T? 1 wtun f^fwl 

“«nitf 1 fnTO«i *FJtc5niT?i TO^^u \ 





- f%?«i ^w^grr?* 

^ 1 1^9 >i"^< «2lB8rW ( Umbra ) 

*119^ ( Penumbra ) I 

^*^51 >6 ’«rfC^ftF9f 9^,. 

C^ ^t^t? ) «fB5l5I1 '6 ^W?!t9 ^55^ fs^9 ^C? I ^f%- 
«fB5t9tC^ ( cone of shadow ) 9t «i5^1-»f^ ?19I I 

>3J5«I ( Eclipses ) S i ^91 ^«^’tB' 

&t9Tnf 9 SfWT 53? 91 9"^*r -2jC9»t 9f9C51 ^tsfn9? 91 OT 

aJ5«|3?9l '5tt<5t9 5t^^ 9t§1 ^t9T-t^^ «ffI»T^f C9 

^<t9 C9^ ^scn ?9 i v^ 999 5C59 ^T91 §^99- 

♦ff9fl9 C9 ’?TC^ *fD5 C9t *|fc^ ^Tlf%9s 

^9 1 


3. How can we see any object ? 

2. What is the speed of light ? 

3. What is a medium of light ? What are transparenU. 
opaque and transluscent media ? Give an example of each.. 
What are homogeneous and heterogeneous media ? 

4. IVhat do you mean by a ray and a beam of light ? 
Describe an experiment tohich verifies rectilinear propagation 
of light. 

5. Describe a pin-hole camera and explain how it forms 
an image. Why is the hole of the pin-hole camera very small ? 

6. A tree 20ft. high is at a distance of 40ft. from a pin¬ 
hole camera of length 8 inches. Find the size of the image, 

7. The hole of a pinhole camera is 25 c.m* from the 
screen. A free 40 metres away forms an image 5 c m. high on 
the screen. What is the height of the tree ? 

8. What is a shadow ? What are umbra and penumbra ?' 
Explain with necessary diagrams the formation of umbra 
and penumbra in the following cases : 

(i) smaller source and larger obstacle. 

[ii) larger source and smallar obstacle. 





9. A man 5^ ft. in height stands at a distance of 13^ ft. 
from a lamp-post and finds his shadow to be 16\ ft. long. 
What is the height of the lamp-post 

10. When an aeroplane or a bird flies high abovoy it casts 
no shadow on the ground, but if it flies at a lower height it 
casts a shadow which is dense at the middle and thin at the 
edge.—Explain why. 

11. Explain with diagrams why Solar and Lunar eclipses 
occur. Why does not a solar eclipse occur on every new moon 
day and a lunar eclipse on every full moon day ? A lunar 
eclipse is visible all over the earth, but a solar eclipse only 
•over a limited area at a time.—Explain why. 

7. 8 metres 9. 10 ft. 


6. 4 inches, 



mOT w<rynr 


TO^TTRU? firfe^5!d 

[ Reflection of Light ] 

f^f 

aifcm 

nf^fl f^f^Vi] 'Sltc’l 'ATn 'SfTfl^Tf^C^ ^ wtc^T^c^ ^m' 

cw«^iTc»» *1T« I 

viiwf^ 'srffn ^1 
vll^fS ’Tfr® m ^<lf3';5C»l9 

^nil 'SITCSII* 

CtFf^C?1« ^TC5!tC^? f^?«rc^ 
vat^cn f«« ’f':^ «rtf»K^ 

C'^^l ^T9 ^' 

fw?i 'srsJig 5^?i 
S|T«JKSI?I ( «e1 ’sj’il^l ^15 )' 

^lT«JIsr fit'll*! 5IT»fJC!I ftpRl?! 

'•TtOTl^? f^?IC*l?l cS^ ^IHJH 'B|f> *ff^1 

«f<iir f^?i wtm>^ 

Reflection of Light) ^fC^T I 

Regular and Diffuse Reflection ] 
k^ «iti9it^ fr?i 511 ^tusiTu c^fsic^i 

f^^*! C1?^ 5ltH ^<*15 Cl!€in5I 511 
C^pf^iC®! f^?«1 CT5(1 ?(1? ^ I Clf'S^ll?! ^1 

*itfC5i f% ^511? 41^’tc'^ 

tfC^tai'e <£ff^5r5[^ ^511 4if\!^f9i^ ?1 ^aiail- 

C5ic»ii ’ic^i p ^fii5ii <2}f^5pfiP}^ f^^«i c^r^l 5>11 c^r'ent^i, 

^C9?f CSIC^, ?pl5t® i2|fc^l ^]fs\ C5tl5f 

wfe«! 5j’?«i ^fsi^i m7{ c^cai 515^*1 I f}'JF«i 

m ( Magnifying glass ) Jfl^tC^lT vat?R<i fsia[? 

AB 'siJim 3ic^i I ^ti:9itc5p?r ;fc^l 



i8*i; ffe? : k^a "^ta 







AB c^ca? ^ I «’?«! 

(Mciai plate), *ftf^'*f ^919?!^, 5^5, »C9I9 

9r*«?i cim w I 9f9 w «rti:9iTc^9 f5p?ii^ 

i«5iN fPi ^'tc9 I AB ^im 



apTt^im ’ir^StCW, f%9C«r9 c^ TfWAB^C5|?r 

^»f9 *tf^9tCW ^fttW9 '^9T?T^ 5!^ vfl^9S3| J^C? 1 ^t?T9 TO -Stf^^fTOS 

•1C9 f^f'Sfl fflC¥ ♦ff^’StC? I <2:f^- 

V|9f^ ^ dWf®5p»liT (DifiFuse reflection ) i 

f^l CD 31^^C»I9 ^*f9 C^ 3TS|T«9T«1 f%9*ff5 *(f^9rCW, ^?t9 
TO9'C9 *151^ ’rf^9tC15 ^5t9 ^f59 ^5r 

*f98 »I>lt^9TSI f»9W I 

•ijlt ( Regular reflection ) TO I 

CTO« 9^ ^15191 9^9^ ~ng c»f*c^ 

*t1^ I «t5ITt(nf 5^fTO C9 99^ 9^ '5IT9?1 C»Rc^ 'll 9^91 9^9 
^•1199 9^9 'sW*tC9 «fS9Ffi!^ ^tCW '«lt9tl*i9 C5tC9 «‘C9n 

^f9C9T 9^9! 9^ ^t99l nrt ' ^99 «f^9'^C99 CVC31 C9 

9W 91 ’ajtcsit^ ^rrf991 «IT1I511 9l 4lf^9'®1C?F «jf^f^ 

C9^ 9W 91 §^»li:9st ^1991 C9f9t^ ’fit 1 '»rf99l 9^(9919 C9 
<2ff^f99 C9f9 5r^^5IC99 m C991 9t9 I 

«lf^TO 9?TOt959f9ll 999 ‘il9sfi} 9t9]9 ^51^9 vfl95f5 9t9?C99 

^99 *lf^^ ^ <2lf^^5l9 ^9 I 91^ ®C519 ^<^9 9t 9511:69’ 

^^C9 9)TOml^ *1%^ ®f%9'919 ?9 I 911 ‘S9!fg 9t919 ^^9^ 
95(991 ^5(^9 ^95fB 9''9i9 I ^9f5 9t9TC99 **^'35( 91 

f9C«9OT ( Surface of Separation ) '5rtC5rr9F9l% 4lf^9‘fil^ 
^91 9TC9P1 


^C?I=15© 9?^«.'550i 

«lf^9'TO9 ^C995f5 9v®1 91tf99l 9T^ «lC9t9?9 I «tTO 

^ 99 !:^ 'Sftc;9Tt69i 9r9l ^: 

iftlS C9 9t9l <49? 9t9T9 9(^9 9tTO9. 





4lrr 


A N C 



>•»=?? fSai ; '®rtwic^iJ '2tfi5>^a[ 


?f’9l ( Incident ray ) 
I f6^5 AB 
5lt<J5l 

I AB 

I 

( Point ot incidence ) I 


fscaj B f<% I 

S C'^Tai^ 5|5{^CST?l 'sifssl^ { Normal) 

?C5! I BN Cliffs B f^*^C:^ EQ >1?I^C5!?I ^^Til I 

(Stf^^TS ?lf*® S ?r’« Cn <1C«f 5C^ ^T^TC^ 

( Reflected ray ) 1 BC j 

C^t*l e ^r-ii 'e Sp(TT^"t C^t®fC5^» 

’«rt‘!f5^ { Angle of incidence ) < 21 abn (^1 i ) '^t*1^ 


I 

isif^^ww c^*i 5 ?if% « sjsfi^^ c^T«fc^ 

C^t*! (Angle of i ef lection ) i ZCBN ( ^|r) 

S C’^CH '«ltC51T’P^r*5l 

I t^TCW? (Laws of 

reflection ) I m : 

«|F8WI^ 'S ?ir*^ »l^*r( W5C91 1 


2. c^t«i 'S c^*i ^ I 

^M{K fscai AB, BN >6 BC >!iI51C^^ f^SlfB ^sp >R^C9| 
v2i^ e = r I 





[ Hartleys Optical Disc ] 


's^tcvri^sap ?1 ^I’B'c^'pg' wp I <fff^“ 

fiiw •tilwii ^ I 





N V 




mm 


: ?[lf ®i-'il^ '*>tU<nl‘fb* 


5t^f5 5^<r^»t ^1 ’ttc? (Quadrant) ^?1 -sTC^l^ 

■90 ^51 I c^5i^:9r m v£i?F«[f|^ w’f*! i 

■papfe ^t^l- 

«tc^ '?ltc^ I ®ftc-t AB s? 

^i5Rc*n?r X 

’it^i ^\mK^ 

(slit) 's^tc^ I ON a«ri M if<c*r?r 

^♦15 O f^*|C'® l ON 

ci^ 0° ilflm ^um <ttTf- 

I AB 

<tt^f5c^ 5cap? c^® o 
«tC<F? 5ffl f«C^ 

««tc^ I AB-ifl^ WC® 

f%^*l «!C5?»t W'fC'Ta ^CSpiil 

C^® O f^®C^ ??I I PO ^ ^ ■ . 

_ ^ r c' ^ . JO r, ^ S ?[lf 5|-'il? '•tlwnl^fb* 

f«f?IC«t? ’fTC’*! 511^ 

^US 'srt’1'551 C^t*! / PON ?1 i <il^t OQ «|1%Tpf^'® 

^•^Tl C^t*l QON ^ r-vag *(f|sit«l AB 'Q 

CW'« 

c^t«t cw^l '^’1^51 c^t^i'« tfrfwpi 

C^t*! >|51T^ I ^3^1 fsorafS I 

,PO, OQ ON 

'srtsjj^t^ c^51« 

^ M f%^?l >2|f^?5’t ^t?rtc^ 

'// ^1 1^ (Image) i 

^ ** ’sitCSlTC^il M 

I '51tl9itC¥5[ 

-^^m. 'srrf^^i ^tcif?i Ffc^ «n:^ 

■^.Bv ?pf^csi c^t C^Z'^ ’ftt I 

z ^1 

I ^t?1 ^Ic5! 

»iiR f&ar C^ 

II—S3» 






(divergent) «55 st5l ^i-RIJiT? 

C6^^ ^tf^TCf I AB vjjg^ CD-?r fe’f 5f‘?C3f 

srw f<Ri®if5 c^^ ^n^u Q 

I c^c3f 5j^(g c^sf Q f«*5c^ «rrcf ^fsig 

I oitfl'C’f Q p f<*i? *?1^ 

ir^:«i "^t^i «2f^f?«g w^\ : 

c^« «i»t^tft «(t':»!TC^ ^?*i ^fer 

iifeil 3FR^ ?rm*i asf^f^t^ li^t? c^ w»sr5 

f«iCT ^ istwm ^ T»1 

c^TJ»« f^sf^a (^1 ^^^*rti!) 

^cn ^ni» N»55^ ( Point object) ^^ll 

*ft« I <siC^I^f5 1^*55^11 ( Point image ) 

v^ ’ifc^rc'ft U'^ cm i 

a *(^^515 Acw ^««{1 ^9l1 vii^^ji^ f?icafg c^t:{e ^5? 
«(r^ip9!W?l <1CiI ?{f^9f9| Q 

*11^ ^9 sitai, c^TR« 'srTc^tmf^ «rT?:»i 

5^1, ^9* *t^f9 ^nc9 9 Cmn'Q m I ^t^in 

91 ( Virtual Image ) 9C9f i W'S 

«rfi^5lC5l9 ( 9l fi(i^99C«f9 ) ’fC?! 09^151« 

5{« I 9t^9 91 ( Real Image ) 

9C»i: I 

[ viWtC9 C^95T -af^^pSIR?! 9T91 f9C^?r 9^91 9511 ^^51 I «19J 

^9t®f9 199 ««.9f nta, C999 aff^99m 9l91 I ^^T9 9^91 
9C9 9511 9tC9 I J 

f5rf^ «lf^9s«rc^5 <2lf^9Wpl W ( Reflecting Surface): 

^t99l C9R9Tf5 '5lTC51T99l^ 999 9T9I9 9t9JC99 ^99 

9C^ ^99 9T9IC99 

f9i:«W^C5f fi1%9^9 ?9 \ 

«l^vi)9 9t9, 9f^ 

'5rf:5!T99f9l «fC5T9 ^99 
9C? ^191 9tc5i mcs\^ 
^9‘9^512(f^9f5»9 
!i»9tf6af;®J!9t^^9t5t^ ^9f%®9ftRI«tf^999 5^C9 I '»l9i9't9 9!:9 

f^9 ®C»I9 ®99 k^<( «ltC5r( C9'f^C5r ^91 ^91 919 I ( i89^ 

f53( C99l) 








«rfcaRi *ft*t %1 ^rtwi c^ 

C^ '^C^rt^ r^^*( ^•St? fsci9 SJC51 «fC9!« %®9 fW?1 »»l « 
f^c«w ^car 9^«i I vfic^pcai^ s^lc® ’8?T<.«fTC^^ 

4rf^5F«JC:t^ fsi^si ^tcj? I 



s C^ C^T^« 5|»?«1 ^r#rl Vf’f*! I 

lf<«t I 

•i)4<;[^i tJT^pfsj^ «ff^- 

'«g 

lf^31 <iltf^ I ifitili’f 

c*rf^c5i 

W’f'ffB? (secrion ) | f|ci 5 ABDC »a^?iin tf*tc*f? 

c^sf I AB C9»f1 W^C®r?l il?I^ CD I 

CD-9 §^(9 ^159) 

ap9l ^TC5 I ^91 ^9rf^9T9 m CD C9^H fe’f? f®^^®TC9 
C^TB C9^ §rf^9l CW€91 99 I 


%i9t fiai: w*fei9 aff^9 


‘11^’fw^C‘i «ff%9'w^fV ®ti:5J97f Tr9^9tc® ^t^59 ^ 

AB-9 msiT^I 99 I «f1®9‘5r^ 99 

t^^9 CD 4jf?9'5195 ^C9, ^T9*I ^91? aR®! ( reflecting ) 

power ) ^9 C9^ I ftc® 2 f6%$ ?r*Ji^ 3 f^® 9ftrfB 

1 «rT9S('9 f^^^C9-C9Rft»f ■«rf?St91 '49? »ij9fB 

'4^9i’t 59fB 2|f®f99 01^ 9t9 I ^5t9l f9^ ^!'9C^9 ®9r 9tc® 
<2ir*?fcTC^9^r<*1'49*s^9^?I f99fB WC®9 9W 9tc® 5tf^5lC^9 ^ 
99 I ^955F®9 f9^fB9 ’trC’l, 'si9{^«lfB ®t5l C991 9T9 ^1 9f^9l 
^^991 99 511 I 

( Normal incidence ) S C^i»'e =99®®? 9«fc«l 
®19®tC9 ^19 f®® 9^t5I ^91 «2tf^f^® 9^91 f5^taf9 <2tl]t9^^ 

aK?I I > fk® PM 9f^ 5|9«tC9 ^fft^® 9^9tl5 I ^91 «lf®^f^® 
9^91 MP ’tW 4J®Tt9^;i 9f9C9 I 

®lWilS ^1991 C9f99tf| C^PtSi^ 
f9*?^ 9^ 9^C® '®rrC9lT^9f% ^T^9l 9^919’t® C^tJ^'e f9*gp5 

9^ 91 C9t9« f9*^ 9^C® f9^® 9^t®C® 9C9 9^C9l ^ 19^)9 
f9»|C® f99 ^^99 ^ I 4tf®^f9® 9^ ’=^tf99l f9C99 

^9=9^ f^C9"*f 991 9t9 I t^rC9 f99 ^^*1t999tft 9f^ ^99 91 
9f^ ^«in9*i 9C«11 







^ MAB ff«fc*f? cfW ( section ) P ^5l9 
f^? f^u^f ^ 

C^ C^T^« ^tfi> 

91^1 ’I’il 

fi(<5 ?^C'< 1 'fit 

f»lf5i:s I 

P ?f^ PM 

^ >F^5j I 

I <f% 

MP I 

'i^fS PA 'Sigi 
C^tC*< vil^N A f^»5C^ AN 

I PAM 'Sftnm C^1C^?1 ^^U ^fl?l MAC C^TM 

5f9l ^9r I AC (flll%?pfil^ ?ftf I MP '6 AC 

if% (r’icf? *t»5Ti:^ ?pm* (?R P fjffil^ 

<?^*I I p p f^ } 

»fl^^ZPAN= / MAC 

f^l PM « NA §501^ MAB-^i»9 ^f3\^ 

1 



ZPAN = ii^t^?/APM 


ZNAC=*'^5n/AjpM. 

« 

• • 

Zapm= Za^m. 


APM A^M 51C«(I 


Z AMP = Z AMp ^ sit ^f3|l1 


Zapm= Za/)m. 


»£l^*s AM J^t*Jt^!«l ; 

^\^^^^ i ; PM = /)M. 

(filf^^i?-’5»| '« 

Jiln ?it% ^?tcfa nf^ *t<i 

^C51 C^l^ -Stf^^fil^ I 

*T^m «r9 wc^ c?i<itc^ ^Tn 

??, ^t?r| i^fgf ^?tl*ni 'SHRiJI ( dotted line ) 

\m ^ I ^-ifc«nf «i>^Err£^ *ftOI 

^ I ’HI ?f% (Virtual raysi^nt ^ | 



«rrc«itc^ 




CEf Ctf^Ht^C^ W«fc*l fitRs^Ffe *01 

c^^ T^% 5rrf|3 ^tf»i i^i:^ i ^ \m ^IfS 

?f%i ^1 » 

1%cai P ^’SFI^fS If^c*f5 fl^ rtI I p 

^C9i ^^1 ?^i:*r3 ^*nT <i:^ i pa, pb ^^f8 

^t?l1 Q ’tt'S^I 

I ^'^'’M C5W MBA-i5^ 

^f<^tN*f PQ-C^ 

^’T^i ^^\ ’tf^c^i'e , 

SIC^IT *tt'6?ll 

<*roFi 1 ^<r«» ^'351^ 'I 

f^ClI MO c^^rOl ^5[ P fel; W^'O 

I 1f<fc‘f?I 

f^^g5«Tc?f 5T%5i 'sig ^{.^5 5jtf^c^ ^^?i ^g{|%T^^ t(»f:«fg 

cw m I 

[ <2l*ft^; Rtc=i^ ] 

c^tc^?i ^*1? vii?F^}tf^ >itwi ^1 ^tfii^it 




f5!J; fiCTJ »ltrw gtf % W< it g f5|iR«fiil «>fti 
caRsoi >it?tCTi ^iE?T«lr^ ??»i» Mm, ^t5fw (fka(9 

p^P!p5) 01^ ^ ^ ^f5fm .*(f^lJ 




^98 




I >8^ PA 4|^f5 

f5ic#"t \ w’fc'nr rs«^ % "stfSa c^ «rf^fjif cif^i 

^T?Tt*fii ^5f 5ni9jc?iri ^T9« ^5^ c*!€!rt 

I 5IC5t vfl^ PfJT C^N «Ff?C9I AD c?^ *fT'e^1 

1 ^t9l ad pa Gl^iT I 

^^'8 ( PB, PC ) ?f*9l ^tetwn 

SI’? .ac^T^ c^t^ c^t*i 

«i|^*> n^mi{ '.Tt'l^fwt^ ^T<11 ?lTf^si I Wf*^ 

?fjjl *n^x .St^^fsj^ 

af^iFsiCflf ’srnir f:(^j^f5?[8 «rs}tf«t^ i 

! >i5r5sr ^TsiTDrg 

vs\^ ^-5 ?fr^ 5jc^ 1^51 



( Lateral Inversion ) ^r.sT I 

f^i%s 

^c*t^ ^ ^ 

I ostisn 

CVCuS fTC'??J 

^c‘ffl ’f-etc^ <sir ^isrrcw? ^ti{ 

Rc^ XSffS ^T^C^tTC-yf 

^sri ^T?r I 'ii^fB D ’siflff 


5i«sR ^ '8lT?iHn m%Sf ’!9SiC^’«lTfi» 

«f*fc«f3 Rf^C^ 5f»(T«T'5? 

^?T?i fijf^Rc^s >ias!Cij^ifB iKc*f9 



p 

^«»si^ flai: 

•itm 


'sitffglS «jrTRFc^ i 


^?T? (31^51 ^Z5 

$nc?i ‘b’ <m 51^ I 


5^^ TP=.Hc«t^ t£3fe^?PT»T 

[ Successive r^Section at two mirrors ] 

|[W> W»f<l: Mx « M, ^9 

>wtvnsi«Tc^ anc«E I ** *iw » 







IP PMj, PMg 9p? ^ i 

«i<(fcsi siw ^^1 P Ml jf’fm »ii^f5 'srnmi^ 

f^?!*! ’tf^cw 1 ^?1 Mj Ml CIT? 

Wj P=Mi Pj 
Pi f^*?? ^’fii <2t**m 
I 

1>9«i 

Ma Tf«fr.«f?r ^ff^l 

<2ff^TF%15 I 

Pi 'Sinitp^fs Ma 

(object-ii^) 

5IC^1 vll?^ Ml 


■ 

Wm 


1 




fR: yinnm rf*i 


Ma Pa ^ifw W ^^f5 y^ic^l Pa Mg^PiMg, 

Pg Pi I Mg 

1^*1 'srW? Ml W^.«ni vlj^s. Mi-vfl? *(-6tC^ 

<ii^fB I vst3ic<i ®[lf5 J^^lT^?T9I w’fc*f?i f^ni 

I Ma wife*! p «2t*^^ ^«.^a ^^51 

MiMa c?i^t? I 

im 1C59 cTf^i ^11 

^«rc^t^*l ^rfsTS ^^'*1: Mii Ma ^ff5 >mc^tc«t 
Pi ! Mi'vfl? ^<15 PMi-C^ 

Pa Pa Mi = Pi Ml 

^ I Pa 

ai<i^ Pa Mg-ai? 
PaR-ai^ ^“1? 

Qi 

QiRssPaR^^I W Qj 

^fB 

ffm Wr® 

^f^l ^9t* Qi ^lt5l 
'Bit? ?^C? 5111 

Ma 

*51^? Qg Ql 

?^c? I 's(^ai? i?rt^ WB 1 




(?l MlO 

M,0 a^ I (inclination) Z MiOMa=0 



Ml 

I PPl 

Ml (t^*! ^fe»T 

Pi i Ma 

Pi 

^f?C^ vfi^t Pa 

Ml 

^^1 Pa P* Mg 

m] Ps'^^ P 4 ’It^ 

I ^^'*F*l 5?1 P 4 ' 

'5?i ^?f5 <i*6tc^ 


^i»sft ftaj; C^ C*Fts|« (T^C*! 


c??t5i'8 1 

Ma Tf<1c*l P f??'! <2{<^5( 

Qj, Og «rfr^ 'stT^« 1 


Pi» Pfl. P3-» Qi» Q2. Q3.■st^f^ «2|i:^)^fB o 

f?^=OP I 

o c^m vi)^' OP ^jt»Jttff?f^fe 
Jitftc^iJ '®{l^'e a}5i1«i nic?, 

n^rto 

^ -1 ’^tc^ I n ^^C®! 


n = 


360° _, 
0° 


^t55?l«! 1 : ^ ir^C*fll C^*l 30° «IWF 

C^n'S ^ ? 

■INICI, »=?|^-l = 12-l = ll 

\ 

2 : W^tC*! if’fc'f?! C^t5I'» 

W?[ ? 


»fWW,0=9O° 5 


ns 


360° 


1=3 


90 ° 








on 


cnimT^ T<n 

[ Kaleidoscope ] 

C’fsim I apfsi^ 

^t’tr^iil 1 'S 51^1 

^1 *i^«rc^ vii^fB ^ C5U«i 5{c^j <£i3i;i«tc^ 

C*I 60 C^tw «(TC^ ! 

m ^r9l ^T?5i m 

I ^1 mzb^ fkfm ^zm c^Ft%5i 

m I ?r$5i 'Sff^ c^i^i ^f’fc*! 3pf^^ «tr^^5Tcs{^ 




*•*11 flai; c-ntc^t^ ntm 

^1^1 1 ^tC51I <2tt^ f^fl 

af^c^i 4if^f^^i3'^5i?i ^f?|-i ^sjf^ >6 ■siks^^i 

^^nl ( Pattern ) cvf’TI m \ CStiSfB vitf^CSf ?ptC6^ 

3??I >1^ 'Sff^ <£l?{rf5 

^'35( ^^^^\ ^g I .ntW si^*n ’fk m) I 

5Tr«fT^q c^rftm^ 

[ Simple Periscope ] 

<s^m >151^51 vKn 
^f?gi v£it ^lafB ?g i 
jf*f<i 

« ^isit^^tsi 

45“ c^w 'Brr^^stcg 
I ?nfB nrT?t®tc^ gfgc^f 
^*1 ^Tcsir^gfnc 

*tf^1 af^fs!^ ?^gi 
irf«ffBc^ ^Tf>ffii m? '®?T?it?i 

tfrf^gkpivs ^gi C5tcnf 

^C41 ’RSI ^fB? vfl^fB fg^ 

CWnil gtl sit^nrfc^T C^tii« ^ ^ 



«>*R ffei: Jit^mn 










’rr^tc^r cw^i ?rf? i c^rflc^^fc^ 

vii5i5r5tc^ *(f3?[1 ?frn:^ §?T?i^nc?^ 

<«ItC^ I 5tC»! ^t'5|t^?lf%I *ft^ 

*fTC?I I 5ff5i5FT^j ;i?lirTp( C^?l 

^m c^*'^ •<5rcj«c^ I 

^ ^S( • 5IW 

5(t^, MjO vil^tttf^ W<m AO ^5‘T^ 

^Rs, o ONt OB I «rn5^t%^ I 

/. /AONi C^T«l = i 

/BiONi = 4(''^?F5I^ C^t*l = i 

[ Sjf^^F5fC;r§f f^JR ] 

Aoc^ ?itf^gl w<«ffBc^9 c^tc«f?r ♦ffisit*! 

I ^^1 ^T^, ^s^^^ »<C‘f?i 'sniTrrJi— MaO I o 
0 c^tc®f?i <if?5it*i ^Ri5i 0 N 2 

^NiONa-Q. 

vH^. C^t«l =ZAQNa =t+6 

C^T «1 z N i OBg = i + 6 

.-. ZAOB 2 = ZAON 2 +ZN 50 B 2=2 ( i+9 ) 

'ilT', ZAOB^ = ZAONj+ZN iOB|=2i 
.'. z Bi OBg = Z AOB 3 — Z AOB 1 

=2(j+e)-2t=2e 



frai; 'Hm ^ 

ZBiOB2=sif^t5i^ I 

iftic^ ftsr ?tfw ® c^m 







W<f*l ^ ^ t JT':^ ^1 M If<*t 

^5ig Pi vii^fS I va^r^ I 


^iM 9^^ c?trTn mqi*mpi 

?tc»» Qi Pi 

3IC5( ^?I1 ?IT^ f^^«l MPi atft^ 

-Pa 5T11I ^5J«?T^ ^s^^t. Qa ^rTg f<W5 

^^5! I JT^fn I '3(^'ii^r 

MPg = MQ 2 f 


Q> 


4- 


Qi 


■;-1 ■ ' - '■« 

|M Pi P, 


««=itf5af: 
'f’f‘1«•nns'ft'i 


.*. QiQ2 = MQ8-MQi = MP2-MPi = PiP2 


5f?«l = ’9^ ^*1 I 


'srt^T?! va^ y\^f\ l^9f, 

^ 51 1 ^*r 5 ' 4 ^ s 




d 


x±d J 

✓ 

«•« 

Jt 

•• •* ^ — — — *i~|'* 


t-=»-1 

^ Ql 5 

> 

oK 

•>> 

Mi ; 

-«■ 

<•' 

*r 

S 

M| F 


'»8!?^ flas". ‘sif%'?l5! w'fn «f?? ^ 


Ma C^csf ^?(1 

^T5RtC®t, M2Q2 = M2P* 

.*. PQ2 = PM3 + MaQ8 = PM; 
vH^t, PQi = PMi + MiQi = PM 


^ ^ W<«l S 

5JC^ ^«r| P 

va^’Nif<«rf5 M, 

I val 

Qi 99 , 

®T?1 ^^C5I MiP=MiQi 

9t^, Qfl < 

-}-PM2 =2PM2 

+ PMi =2PMl 


.*. Q,Q2 =PQa“PQi =2PMa-2PMi 

= 2 (PM 3 -PM 1 )= 2 MiM 2 

f^^,MiM2 = lf’fc*r9 

y£i^K Ql Q2~f^C^9 W 

?^«i=2xw«^;«ftr5ra«i I 

'^iNTa i!*('*l ^■a'*fW M^Ma 5f^9TC^. QiQ# 

15f^9tCf I ^^9, =2 X lf«fc*f?r I 


cwco w<*l 

*rc5i ^ AS srfi?^fih( ; a s[t^, b *ti-^a^ uqsrt e ^t^?j 




«9« • 




A B «r<i:*i <2tf^^f5r5 f^i;*i e «itJTi 

I SIC^ WC^ AiBi 5lti;?lf5K 

CD tfni:*!?! CSDT^l ( Section ) 1%^?l f«f?1 I Aj <6 E 

Bj E C^Tn ^iJl ^?t?(1 

CD?^ WaFC^T M '8 N 
E c^tr ^l%9r I *ii^^ ME c9^t?i 
A f?=^ AiC5F c»i^1 

AM nl% 

ME I A fk\ ?ftc^ M-^g 

^Qb c^l 

^t5t?n ?|?ti e 

^C5 I 

^t^l A f^*55 C^C^ CW^I ^irtc^ J?1 I ^ 

N 'Sl'cn B Jf’fc*! 

5^51 E Ffil^l 

B fk^ f^9 CTf’fl 5^1 I M N *1^^ 

br<T f^C5I AB AiBi c^ E B>f 

c*f*fl ?rttc^ I 

vil^, AiC=AC [ /. f^C^il ^^ = ^^3 ] 

MC '6 AE 31511^51, [.'. ( vertical) ] 

^4\\ AjAE AjA 3tf3 C talc's CD C?l*f1 AE 3l?!r 

3!3lt«3t^ .*. M f<s5^AiE, 31^3 3l3lf^*l 

^313 EAjBi M f3*?^EAi 3T^3 [ 4l^lf^ ] 

v£l3s MN C3^1 A^Bi 31^3 N, E Bj 31^53 

333f3\l 

.*. MN =^AiBi 

MN =^AB, [^t3*l, A,Bi = AB1 

bf<J iwc^?r 1 

’«rr3tC3 <2|f^?I3 3C9f I ’Jt3I3 3t31t33 

f3C^3 ( Surface of Separation ) TO ?3 

^TC51t^3t3l 2133 3t3Ji:3 f^f33mTC>! 1 «3tC9lt:^3 f33C«nJ C^ 

( Regular) «i331 'BWT (Irregular ) TO I m 3C3^ 

33?3 ^33 ^3 •il3l m 313^3 ^^C9f «lf^3p5R ^ 33 ^ 

^3lC^3 3*?3 3t^ 33?3 3C^ ^31 TO » 


Ai C A 



««w fra: ■sif^’l®! vr4i 'S f^ 








( Laws of Reflection ) % 1. 

(S^< ^^51 ^cew 

UE1?P^ JrajHC^ 2. «fj%5i5aw CW= 

c^t*l I ( Hartle’s Optical Disc ) 

>8 f«r5l ( Plane Mirror and Pins )-^ir 

^1 I ^1^11 

4f9fc«| :|t C^J?« 'otC^ C^TJl'S 

??? C^t»C ^) 

^C5I (Image ) I 

?rl^«6g C^tii'S f<*5C^ (Real 

Image ) ^C^I I C^t^'8 vfJrt^J ’TTC?!. 

I fH 'Sff^^psTC^^; f^% 

P 'ST^I ( Virtual 

Image ) I C^tR« 

-‘*i#i5i ^iii m m I 

f^f^l 3^51$ 

TOT I fiiC^T^fS f^*?5 

^^c«ra 3i\w 

vt’fc't^ ’l-6'IC^ vsi^^ 'e 

^5t3 f<^ ^4c*t?I -2ff^3|5?i;^ I 

<5^15 «tc^ ?^l ^t5H ^5ttTf^I m) 

^ vil^l 

^s3J Sf'fc'f?! 'Sjfoff^ 5i^ C^^1$JI fU I C^ 

‘0’ C^TC®1 '5I1SI'® W^C®f5 5IC«fJ 

^fift 

n= ^ 1 nt'S’iT I 

^^t\ ^|fg Ji5irftc*i 0=90'^; ^=^^“1*3 

?it%c^ 0’ 

2 ^’ ^hm*\ m > 

C^l C^C-ST ^51 w 

^t?T? 3|f^^ C^C^ P I ^tR?l Hw 

c^c^t ^^1 ^T^i, i 

'stt’H^sns^ ’!’!< «ir^r«i^ c«f%^ 

^ ^*!c*ni f m ^c<f mm^ i 





v9«;i 


v3T^55T^ 

1. What is reflection of light ? What are regular and 
irregular reflections ? What kinds of reflection makes 
objects vMble to us ? What kind of reflection makes an image 
by a plane mirror visible ? 

2. Explain with diagrams the following terms : surfaa 
of separation, point of tucidenrei iriddent rayi reflected ray y 
normal, angle of incidence, angle of reflection* 

S. State the laws of reflection and explain them with 
diagrams. Describe Hartleys Optical Disc method of verifying 
these laws. 

4. What is an image ? What are real and virtual images ? 

5. Why art two images sometimes found to be formed 
by a glass plate Hotv doe^ reflection take place at an 
ordinary plane mirror ? 

6. Trace rays showing formation of images by a plane 
mirror. Drove from your figure that the straight hue joining 
the object and the image is Idsected at right angles by the 
reflecting surface of a plane mirror. 

7. Describe the pin method for the verification of the laws 
of reflection. 

8. Explain with a diagram what lateral inversion is and 
how it occurs. 

9. Explain with a diagram how images are formed by 
two plane mirrors placed face to face and parallel to each other. 

10. How many images are formed by two perpendicular 
mirrors when an object is placed in between them. Explain 
unth a diagram* 

11. How many images of an object will be formed by two 
mirrors inclined at any angle ? How will the images he 
situated? Describe any instiument or toy you know which 
has been constructed on this principle. 

12. Prove that when keeping the incident ray fixed the 
plane mirror is rotated through an angle $ the reflected ray 
is turned through 2$. 

13. State and prove how the image changes its position, 
when { i ) keeping the plane mirror fixed the object is moved 
and ( a ) keeping the object fijed the plane mirror is moved. 

14. What should be the least height of a plane mirror 
which will form a full si%e image of your body ? Qive a 
geometrical proof of your statement. 





OTTfTTT^lRr 

[ Relraction of Light 


^tai ^‘T I v£i«f& 

Crp^l 5^91 I ^C?^l 

V31 AB ( cm ^TfU^ I ^f» y?t.^ t^^'fffe 5pf?i!l 

far sn ^’S ^1^1 Uz^ ^tf.'?- 

ij'ar^r^ i cm 
B f?r*?c^ 

cmui f«F?®rf5 ^zm 

»pp< 

fi^ C»1^^TW 

fn^i «c9i 

5]c«jj ^f?rt9 w- 

^^?ii’t ?rr<ncar^ 

PCSif«C9f^ti:9|f^- 

«}f%5ra*l ( Refraction) I 

AB f^^*ff5c^ 

*ftc^ I AB « B ^tn^si \ b f<i»^c^ 

MN c?^t ^ I ^C9i5 

fftlf5?l ’f'«r BC c^ ( Refracted ray ) ^?I1 i 

>lf^^ C^t®rc5p C^t«l ( Angle of 

incidence ) C^®fC^ «lp55r?f«l 

C^*| ( Angle of refraction ) I f^^T Zabm 

(^1 i ) C^t*l 'il^N L CBN ( ^1 r ) 4tf$»f^*l C^*l I 
W C*!^1 /CBN '5$r^?l 

C^t*fte^ C^t*f® '®t^. 






c’^tifS srf%^ I 



'5isRf5ci:'ay3rt«fR»^ 
5)^5ft<i]W 2if5>ni‘» 


^ifw k^3 ^tc^lt^ ^TCR 
ntC3|?I <Tt<CffC*f '5ft?I 

C^^1511 a fs®?l f^?l1 

•siTcmc^p^ f^^*i 

^tC5ftC5P?l MN 

?« 

refute? I 'iic*>i^ 


C^t«l /ABN 'SffC^'SFl C^t*l /CBM 1 


<11^^ I* '51^'Xi^ 

*ftc?r: 

1. f^C®S!^C9| ^tC5it^?f^ 


2 5i^sit»0H 5jt«(7CS( sfw-t >151C?I 

'«ITC’1 ^<t«« '5KW <S3f^>i?‘t C^M 


3. '®?p3{t<];j >£fc^n ’!51C5i ^rc^lt^^f^l 

^ I 

'G v£lt^lRG ?!eTi t 

?(«{;^ Vil^ Sft^jjsi ^9) 5ttS(K5I «fC^-t >lf^^ 

C^t^t '9^ ^t^lJCSl?} c^t*! 'STC’I^I 

^ i 

<2tf^»l?^«t5 ( Laws of Refraction) S ^tC«ftC^l 

atf^>1?l*l 5T4vf1 ^ : 

<sj«w ^ s f^^«*r 5 cfRr 

mK ^<sfi 3511 

^ fid?^ arNK^l? IWi 1i(f?4 

Kc^ii ^wmf*«r?r <s^m^ ^w\ ^\^ls^ c^*rjr 


♦ ^ JK3R V{^ C^-?!, Jlt«(t«tl ?lte3 «ttt^ ^fsttW 

-lllftw >1^ atortwj *W \ 



V9«t 




(sine) 'S tUf^W 9^"^ 


aja (Snell’s Law) I 

«(f^, AO ^f%f5 O 

OB «^1?l ?t¥tr5 I 

O f^c^ MON I AO *119^ 

MOti C?i^ ^ C^ >1S(^C9T 

<2t'^^'5 OB-'e c^ 

5\JnSC5T I OM-(Tp 

AO 

m "$1^1 OB 



f655 ! 'STfCSItt^ 4tf«JW 


«2jf^’?l) ?PTt5^f^C? UJ3R 

'®tC5^ AO 

BO MN f^afB vil^t 

»15l^C3! I 4rf%- 

at'ini ^ I 

»#5 

c^*f« ^ 

5 m I it 

C^t*i 4{f^>nj'l C^T*! ri 
«»*?? fBai: ^’i'$5T ^ < 2 tf%*i?*i *2 'srt’f^il C^T«I i2|f^51^ 

^■{^ ’ElTtw : 

sin/i _ ‘•in»9 



Sirn’i bll.72 

5^fw «B ?4 'srt^'S C^1«| r3,r4 

fi|f^»!?l«| C'^Pt*! 55 ^t51 cm] : 
pin It _ sin ig _sma 8 _ sim 4 , 

Sin '/1 bill rg sm rg sinr 4 

'»i«ft^, ^'^^] "srsni^fB 4*5^ I 

sinr 

5^*1 'si’rf?^^ <^rf¥:5[ ^ 

1^1 I mm 51 B^c«f 5 a iijpfBf 

3ira[8 nf55f^^ I 115 1C«5 §15« ^5t5 m^ 

f^§5 5fC5 I ?* fB fijfwB srt5P( «rtC9JTt55 C^:55 ^- 

’IT^ C5 m^ ?tC5 ^T?1 WITC5S5 C^Cl §^ 

-msrni lf 55 t%® ^^C 5 I 

II-5* 



V8*4| 




( Refractive Index ) S 

?n( (*) ^^ ^ -^' ^nt^fSc^ Wl? wc*ni 

Sin/* 

( Refractive Index ) l 
^^1 «fC9T3. ?^i:»f ^TCb? <Slf®»l^1^ I 

>rWt^*n5 >’ ( ^51 P I 

^?tiBr*l: '«rfc9Tt^?f^^f^T»i ^tc5 50’ 

^TC55i| 31C«1J 30° C^tc«l I ^1C5?I t 


«rtn^ C^t«l ® = 50° vii^^ C’Pt«lr=30' 




sinf ^ sin 50° 
sinr sm30° 


1^C^t«ff^f^^ ( Sine Table ) sin 50^-11 sjtil- 

*7660 4^^ sin 30°-^ sff^ *5 *ft«?11 i 


4lf^>r?T? ^ ll=» 1^=1532 

sinciU 0 


«it«acsi^ c^cJi 3iTii vn^fs I ’?c3Rt 

I 1*33 5?, C^ Corn'S 

c^cat vl|?H c^t^'6 C^TC«1 ?lt^^C5T?l fs^a ^TC5rT^?lf% 

50 C^^t >2tf^>1^r? 1*33 I ^9I1 ^TC^IT^- 

Sft^ ??| 1 C^tsie 

5rf«<jc^ 4ff«w ’sittc? 

4tf^>!5T?9 I cw 

• • 

<«rfr^?i c^t*i r ~ 

sinr 

v£i^^ '«l??’ft'2f5?l ^'5 I ^fw 

^»f1 m ^15 « ^C9i?i ^{’»fTaFC5i 1*53 1'33, S[?f5’ 

cvtc*! «rrnf^ cTf*i ;rc»(j «f^5i?i«t 

c^*i I ^tc5? 51WT 'sftcsrr^^fti 

cStf^’r® I 

o «2tf®>i^^?[ cm m‘s9i\ 

4W (^1 ®i^>iT«(Ts() «(fli I 'm c^U'9 ^ 

TO*lC^'8 fi(<PI 5JT»(J^( I 

^T^, <ff«*f*r ’iT'dcsr^ ^z^ i2ff^»i!JtcT?r ’it^'Q ^^zm \ 

c^t^i's 5{tt(ic^ 


* (vacuum). 





V9*^ 


I 'ij^sr 5it«fT?i ^5t^ ^cir«t 5f?jT?r 

?? 

§Cir^ 'iTTC^, ) -2|«rsi 

«ff«5l «srf^*»^TC^? ^T5^t ^911 ?t5l <JfTC^ I 
^‘l^TCSI sit«(iw^ 3jt^ cwenl ?t®! : 


«rtw 


^T5 (aF't^;^) 

1-50 

^15 ( (?=§ } 

1*6 17 


1’56 1*6 

(Quarts) 

1*54 


1*31 


2*42 

®5f 

1*33 


1*44 


1*47 


( Normal incidence ) S C^t5?« 'SftC^lt^^lf^ 
3ltW^^ f^IC^vr.^tsi ) 'B(t*|f^^ 

<£fC^*t ^C?l I 

^t?!*! C^T*11^91 


. .sm r— 


sir^a 

sinO 


0 


= 0 



3|t*(TC*f?l 5|C^J ^f%- 

»!CT5 0“ 

I AB ?|ftlfB B JRPFfW 

I ab 5rfW5i^ 

Bc »i?(9ic^’«rt^ 5it«aOT9 ’^’JT ^wT^?r*fl?r ’f’l 

I 


^ff6fj-tS|^ ( Hartle’s Optical Disc ) «(fe- 

3JCi^ »P5T«1 t «(tC9ft^5C3RI Slt^^ltw 

^tC5^ ( plate ) ^1^1 

c^38f^®^0 ^C9lt5f5CaRl C^m, 
vi)^t ^C9lt^P5CaH 90°-y0‘’f5%5 

ctf^a ^^*1 ^C5ii I ^tc9rt^'f%?w 

^9\t^5CaRl *ttw^ ( Quadrant^'ij?) ^9i c^’pi?1 

TTC^il C^C3l C^*11 I '•l1C9!t^f%VtC55 







5^w5F5t^T^, AO jh^ 

OB ?1% I u«J^{:R OB C?^ MBN ?n«T«f I C^T^« 5C^? 

^rtJii^c^ ^?t9 *'f?f^?i (:^tff<’®?3> sjt5l- 

^tr® f;? ^U»t3 sic;;5 ^gn 

8 OB gf’^ifSg \ 

OB gftti f^gr ^1 

f^c»^ ^c«it BC ggtgg 'srtgT? ?iTiit sic<JJ 

^151 AO <si^K oc gf*?i ^?f5 ijssTR 

\ AO gr>«g 

c^t*! siik^ OC gf%g 

fiff^^i^ c^Tc«r^ ^ttc^ I 

gf»I|fgc?F fgf^g c^c*! ^fC5? C^aPs*?^^ 'sTf’fPs^ gsfgsi «C^J?p 

c’Fcai vflg? «if®Ji^«i nri ^m *[tc? i 



«ig? fpjf: 
7car4 ar?!*! 


4 m 

<sim^ c’^uni '6 cm 

sin r 

m TO1 ^tfp ^fkr.9\ «rfi I ^t?1 

«f^^^c«r?i ’^li {gi c^sig ) 4j5itf«f^ 5tc^ i ^n] ^ 

^ sjf^i mm (^1 mm ) «tr^>rai^e 

gtt:« i *1?l’«ftf (?f^l 9f’« « 

g‘>9i ^scg^ >i^jn KaF5 -*14 toce i <9|^e 

('iic^nj C’-O’ ?irf^) ^c«j 3 

4t«t5I aS'S 4fSlTf4^ ^5f I 

'crtc^im'mi fsicw? vrcm ( a Ught ray 

retrace^ its own path ) I 
m-T^63i 9lt?l C^ca AO >i|5¥f5 

^?i i?N I grg< 
gfa OC 

^fg?( 1 c fg*5c^ 'siT^ 

^9T 114*1 M c^ gfa? 

^r?'® si^sTcg ggi i jisic«ic*i vrr®^ 
gf*sifB fgi^g' f«^<t 
«f«fsi w4c *fj^g vig* «itf^^9rc;ig 

rfsigtg s^gi oa cg^ 

^jFfgq 1 iflfjtgtg g^iT wtc»it*5Ci|ig 

C^Ca v<i«f5 ■sjjfngTgrTg grtJF^gie^jp •gt«f1 

gm, ^gi gc*! gf% Ob *f1sgi 

^itcg I vfl’rg OBr-g jrfg^ ^sicg »A^fsr gg^ if4g gf?c«l 





'9*9 


OA c?^ ^J13*l ^f?IC^C5 (?N1 ^5( 

CW^I ^f^c^r ^11 af^W ^1 <2ff^JT?‘\ 

^c?j I ^C5it4?8i<i 'U^fS I 


srT*fT«r WJ5«r (2lfei3*i s 

?1 ^ 55t^(TC5f A ? 

«2ic^»r ^] ^ ^ y ^ 

^T<(i5i ^us ,£{c^“t ?fcir . i/ . yf 

^Tfi ?tc9i >2if^>nic«f?i f^sr Oi^ 

:?ft =r=EJ E^7 =i~-=^ -ry 

fV ? sic;? ?jt^, AO I :=nr.^ . zzrTrz:^ ^- —.77= 

Ilf*?! ^*(3 - - - 7r— - 

i c-^tc*! -B.^4Z__D-——. 


^?|TCf I «(f'53iac*f^ ^ 

OiB v£|?i; 

C^T*! r I ^ C^caj 


N Q 

9«?^ fwB: w 

3T^»rt*RW-srf^w 


• • 

^?C9|^ Jl=®yLi DOg M 

SUIT 

OjC ^t?i POaC 1i 


»liwcaj —r-!-;-— ^1 

«lf^j^«*l C5¥K*f« sm * 

•li* ^<K ^ ?1 ( refrac¬ 
tive index of air relative to water) i ^9Rt? 

r^;:^?! <2tf^»i?t¥ n:^ "|a» m \ 



«lfw ^tCSIt^r’U Tt^ C^ls ^'6 srftjjc’R 4 lC^’n '®T?ft 

mi ^ f^c»iw (Sif^^RTtw v> 

sinr 

( absolute refractive index) I 

JiTioc^ni 4if^»Rrtc¥? <tt4^T 15 ^1P c^t^ 

xtifi (Tfric^ >(^fl i it’ai v£.?i* '«» 

C^FHTf r ^ 4l^ti *ltW I 







• • • 

8tnr 

«fn(m «iT^c^ I 

[ Image formation by refraction ] 

, : C^t^« ‘«^f5 f^^*! 

f^’ic'® hfm ^Vi ^<<^1 

C^R« '®I’f’^?15 f%g«l 5tcsi 

fa*5C^ ^1 (Image ) ^*!1 ??l I 

?k»f ^?TC^ ^1 ( Real 

image) mi. ?^c<5 

?^C»l ?1 ( Virtual image ) 5? I 

B'iim fscg ^c?f? ^C5 

Pt 

{ object) I Pi 

f^^*i 

^Tf>1!l1 ^5| '8 ^1|?| 

Ul^'if 'Sffsww 5tc'® 

f%5l 5*^ 
-StC^-t \ 

f^?*t OR 

^ZOihPs f^*5 f^•^^ 

1^*5C^ Pa f^*ti *ic^ ^^1 

sff^w®fa aig 

^t?1 ?^C5f iif%4 y\f^ vi)^ fw^ 

^31 I 5(C5J 9?, lt%, 

f%9*lf5 P, C>?T»T^f^ 

I Pt 

pg C^taf« 

^rt, 

^trrcw?. c-stc^'/ni^’.'^t • -., 

88:i^t fl’iai AS vi^ai:f6^af®^JX^ ••’^fw: 

^5 ^ c^^f[ { Lens ) I P ^*11^ ^sm^ fkv\ 9^81 

C8Pia->^9 fi^ci fifwTO*ni Q 




•8SR frai; “ni*?«'*rf*n^-i!^'5l it*f 





I Q P I m\C^ '^^tW- 

<2(f^3!?C«f5 Q 1 

^ ( Real image ) l 

( Point object) ( Extended 

•object) 5i^C9i, f?* 55 i yisi^ siw *ftRl I 

>!’T< I 


wim '«rr»tt^-^tl?[¥l S cs\^t56l ^ ( Bath tub ) 

W «fTC^ ^^5^1 5t»T *lT7?fat 

^f^?l1 C^r«(?5l s:^t. fsaifB ^t1l*l I 

1%cat c*f^ *ftcai? ^sicwc’n Pt 

f^*5f5?( P2 C»f^1 ^ I ^T4 Pi f^fS cw^t^ 

m 511, P2 m \ v£i^*r 

'surff^^ RS-^iJ ^<1? SIR ?? I vfi^^cn m'Si 

MN Rs ifC5i ^'«^iT5i ^Rni 

5f»i ’ft? I 

5ic?i ^I’sr^tR 4?f<rtf5i ^ff^r^'fstR 

'srtsjiQf^ ^1 'sfR^ I 

vn^ '2ic?tcn c«r?fl ?ttc^ ’ftes i 

df?:5Ri ^ff Tl TffS ?rff^?i siwT ’t?5n mi I 

^ ?1 45R fc? cm ^t?tr® ’f?sitf5 

^1? CW’ll 511 ?t? I ^^R cm ^1 ’ftcam 5|WJ lf»» IFffilt^ I 
♦t?ni ^f?T^ C*?^1 ?t|R I 

^vn i ABC 

®lt(^ I BC ^51 I ewf^ 51R 

^ R5? BC '51^*1 B ttf^ f^’St 

SO ^??rrci^ ^tcf I *rc5i ^?i c^ 

«fRCi? ’f^ni 'ii^5i^tc^ ttf%?l c^w^ ^ q 

^^C'® I <3 f^fe»®*t^’l‘(‘V«t«a4 "image )r 





Bc ii^f5 f^*5: 

’ 16 '® I BC BD I ^C®l^ 


<r5s 



t^K fgai i 

5^® BC 5^1 I ®T5t? BDC^ 

CIW1 I ^ 1 :^ '8 f^C®^f®C5f (7R 

®Tt«?1 • 

^stcw w «f%3Fra«i: vD^je ^tcR ♦in®?’ 

AB »i c^w 

'STNf®® f®®C? ri 

_ _ C^tc*t «lf^® 

ffli®t®i c f^*5^c® 

yr X-- ^^- 1-^ ^ftf®® I *rt®flhi ^*ic?nf 

^''/y M ^c 'eta^ ®®T 

CN >6 BM- 

^D 'k >! ^1 ® ^ ^ 1 

•liR ffe?: W¥1 *IW «tf^>'.?I*l ^ ® ^ ^ L MBC ® i, BCN 

c^*f ? ^ f5 ♦<^r*Rr 

jplt^ '«(^t'<. r\—r% I ^if^ c 1^*^® ^1^c® 


N 

\'s 

D S 


»iiR ffe?: W¥1 ^ 

^ r\-rt 


f?!^® 35^91 CD (3f^ 1 '«T!?3W*1 I h C^tW fraP^*! 

€^•1 ( Angle of emergence ) ^3?n f ?(1 4tf®Jl^rf^ 

^gf^® cytC"f? (sine) 

^ “®® mm (Tfc5) • • • 

• • 

/. B ^C® M- = 


• • 

'A'^X C 4jf®W ?5|C® 1**^^ 
f¥l C®t^« ^tKm Oft® [A vil^ -IR^ t 









sm r2 sin rg 
ri==r 2 

• • sm % j[ ““ sin ^ 2 j • • ^ i **" ^3 

AB ^ CD I 

c^W=tif8S5«j«l OT«l, 

♦t? f«c^ ^sim I fsai ?iT^c^i5 

AB 'Q CD .4^ acf I AB BE^ 31%i 

CD >Isit«^T«^, CD I 

< 2 rfe»rac«t? ^asfCT^ 51^1 s f^- 

5 |Tlfn;^ ( Pin Method ) S 

«JCfT8w1?r 5ni«r'N: vii^fB ^tc6? mwi 

«l*ft*ft: c^T^'f’iw?! ^iTcrc^j >itwi 

pqrs 

1 ^ I PQ am «u^?f o vn^fB ?!|^i AO, bo, 

C0 4rff^f^f®5 C^FTW 

f^5ii^?I1 I AO, 



BO GKrt-efiic^ 'ii’»f5 f^c^l 

I 4(sfpr AO am 

iCNl ^ I 5IW =^1 ^t^, AO 9ftlf5 ^tC5?r CD C3«fl 

«ll^ DQ (Bl’fl I ’^1551 ^C5? 

3fcf ^ R8 ^rfCTRI fw C^rf^C®! GD am 






vs>8 


( Refracted images ) I 

C*f«9l 5lt?tC^ C‘^t?1 

C<ltv 1 ^ \ ^ ^C5!l IT^fS RS 

C*tt^C3T? ^T?I1 ^f?1l1 ^?tCtf? ^f??! 

(Imergent ray) GD c ?^1 C**!?! I 

3f^ D fs|^t^ 1 OD C^t’T ^f5C«T AO 

‘ll^'-’f BO, CO iSTf ^ (3I^tC^ '5rt’t%'3i 

«}c^]i:^? ’f«i ^tc^ I 

^fjft? ac^T^ c^m c^t*! H) '9 c^t*i 

w=®‘— ’ f^<?i ’Ttc^r I 

sin r 

C*f^ 'Stu tSP^^ I i2tr^>!iJl*t^ 

4{5rtf^^ 'ii^v gptcsn «tf^>!gi^9 i 

smtfn^ I 

[ Total Internal Reflection ] 


^tf^, c^t5i« ^sittait^f^ 


A 

IV 

...^-O- 



\ 


\ 

— 

—\— ~ 

- — . 



•s*gt ffen: 'Sf gt»tni 4tf^g^ 


f5Ca5 AO viig^ OR '« 

OQ Tj^rtapC^l 2lt%’?f^ 

?r*JI I f5C3l 

mgysi ^’ocsf 4iw^ 

^ 

^c»ft^f^ ^ ^ttyicsf 

c^t*l *^^1 
4jf^W c^*! 1 


c^rt*rc^ apsn^ '^«5l 1^5, «1?1 «t^»Ri*l C^'® 

\ 'U^n «ft^ w U)» (2) «n?f^ 







'Wtapw (1), (2) 4f^f^ *f«r I ‘ii^n 

^ C^t*t ^«l|1 ?r?l '55T51 ?tc»f vil^F 5^51^ 

f^CBw^9!C^ "^4 I fscas (3) fsf^ 

I ^^cm ^i 

■90° I <1C5 

c^'R'Q ?ifti nt'S^ii ?(th^ 511, ^15*1 4ff%3i^«i c^t*t 90° r^^?i 

5^1 I ^ (3) ?i%j c^*i ^cw 

^isitgf '®It*f'®5^ c^l*! 9ltc^« C^U ?ir’« <tTf%C3I 5^1 I 

<3) fbfkiTS C^t*l Oc.^F C^*l 

<Critical Augle) i 

cW'S «m:5!ngs?ifi* ait^fjcw 

<?j c^TW ^\ 5rf«ac»r «rf%»f?i«i cw 

5WC^t«l C5^| C^«fC^ «1NP1 C^«| ^C9[ I 

cgrfM ^1 ^t?Tg cRg c^tc«f wH 

5}t3i ^ I fecos cw’tTcsn sjt^* 1 

C^t*l Oc 5i€g1 5^, ^t^l 

sif^g'fir^s gf^fg^ ntsgi gtg i (1) f&%» '^rt’lf^^ gf^fgg 
slf^- 
’Sfrc^, 
gfti 5^-11 

(Total 

Internal Reflec¬ 
tion) gri *1^4 igif^^^i;;^ 

I gtgtcsfg 

iSff^gifli^ ^ gf^gi 

t?ic^ ^^11 

^ I r(4 «ff^^5ii:;^ 



?tf^ Jig'S 'sjtcmg? 


••^x fga: c^*i«'»rt»w'l1‘i ^ aff^wt 


sicta ’Tfcgf I [ ^^m ^ f^l *(%t«i -tf^ c»ttf^ 


(absorbed) ?g i ] ^u^aigi Jftgtg*! ‘«rf^gF9!5( 


•slf^q'fi!^ gftig gwT cgt ^ 


gf%g «(f c^ ^ i 

•iit wfc5Tt55ii ^gil gticw f4cf ntf»!« ^\ 

^^C»T <l4 <21^^9151 ♦ftW 5f1 1 







1- fmj fif^i 


2. C^t*l «l^t t«l arttrJOTf c^t«l ( Criti¬ 
cal angle ) 5rt l 

CW ««af^»raTCTr?r ^t^'e c^'Q w 

siwcsi^ <2if^5f?jf^ n\m m \ 


u=5HLi c^t*! 

smr „ 



C’^TC*! 

^T^l IS^P sjt'lTCKfl 

^T*l r = 5l^^k^T‘' 0c, vfl?^ 
C^f*! *=90'' 

v£|i;^C3i 

l^^ sin * ^ sin 9 0^ „ 1 

sin r sin Oc sinOc 


[ V sin 90°= I ] 

c^*t »tfii ^31. «stf$>i9rf «iJn ntw i 

wt^ «f^7nit?p c^U'B sit^csni <ic^ si^^fS 

c^«f'8 > 3rt«(it5i^i 4^15 I 

twt^*| I ; ^91 '9 5(CI(T C^t*l 48'* 5 ^CST, afCiRT 
^IS ? 


il= 


sin 0c sin 48°-5 7490 


= 1-33 


2: <2rf%?int^ rs ^9?, ^t5 >6 ^ at«T 

c^«j ^^5f 

sin 0e=i =~_=O'667 
|i id 

sine sin 4r6*0*667 

.*. »rw c^t*! e°=4l°8 

3 ; «if^91^l5 2'42 } wilt's CT ^1^^ 

25° c^tc*i wrs]^*! 1 

C^t«l QC 15 ^ sin G- * ^ * 0*4132 







0*4182 = sin 24°24^ 

/. ec=24^2 '. 

.*. 2.)* C^tw C^tC«Rt y.Wi 

•C^tw ?«ff3 <2|f'5^f9i^ I 


1. *5^® (Test tube ) T-c^ vA^I 

9C»1 <1t< ?1 CT6^T35 t5 

C»wt?l -SIW C^ 

AB 

^TCBH CW'Q^lt^I 

I sc*(r 

C5fT«l sitai 42“ ^[t'Sl I 

Ofl^ 

c^tc*i 'sit’if^ 

^4^., '®Tl^t3 • '*l‘C91 fK5 J 

«lf^Tp»R 1 ABCD 

<2tf^ ipfs!^ I 'A^. ^ 

c5Tc^ aje^n 4f?t? ^tc5^f cw«9t5r t5 c’r^ts i 



■ 

mme^a 



sssts^^^^^K^SS^Sm 



n 



BHBBHBB 



*«^ fs^; €'Mf*t? ; 

^ ^Tfwi '»it^*i CT«i1 ^ arcs! 5g?rf'i 

ik 

<lamp black ^m*l fw?:^ I ?9lf5 WC^!? snw 




'Oilr 

^1^5 I m ^tnf^ 

'Q C^*l ^C*!”*?! 

C^IC*! ^9 I ^T^I^ft*! •[< *«?? ^ 

4r^^9rw9 if?f 99ifB9 C9^t91 

s. |^53f >8 ^t9«fe ^t®1^*l *(< «t^- 

'ff^^ J fiff^^int^ %9 >l*v5^^ C^T*! t5 C5Tt» I 

^«!t^*fW 9*[9C^^ C^FI*} 5lt5l 24^24'! ^?tCW9 ^IWT 

4tC^*f ’*Pf^C5T 5? I 'ilt^iC’l 

f^C'® ^tf^ ^ ^ '35fC^ t5 • t5tC99 

^ ^T^t? ^5^95 ^C^^'^rtfaf fsi^a ^C9 I 

4 . 9 T?rfB^ ( Mirage) : ^<PC®l ^*(9 

^C9 9?9rtn9 'Sltc^ ^•'^91 ^9 ?9 J ^?t9 ^t9«f'6 *J< 

I ^«PC5t 91^^951 ?'G9t9 ^5t9 >i*v^?f ?f93St99 

9Fsr ?9 49^ ( 'f f99 f^lf5 9T9 9199 

9^S5 W^i ^9 9f% *119 I ^^9 ^99ff f^C99 9t9^«9 

C9% ^991 I ^^^ ^91 91^^, Si^^US 94C559 q[C9 
U9»^ 9r^9!9 ’ftft® 9f$9ti:^ I ^^19 ’^^CtfC-f A 

^^91 ‘fl9if59 *19 '49sf5 ^f^ap9 ^f9C^ <ytf%?;9 I 
4JC95r« ^C99 f9C®»f^C91 ^fC5It9f9i^ '39' 9T9T9 ^\^T9JW. 



t89^tfel! 99*9s1f5^ 


I 9?'®9fN C^*l W 9tf^^1 I 

^C9^fi» 989 *(19 ^^919 *19 ^M«F9f^fB vii?P’^tC9 9t9IW9- 
C9'1«fC^ ^f^aR 9<f9r® *1tC9 I 9f^fB9 r(< 2(r®9'f!5[ 

I ^9^9i*t *1< «rf^9'fif5 C9 99^ 9f% 

C5tC9 «IC9n 9P%9 ^C99 9191 A %9f^9 4^15 ^9ii»l 







( Virtual image ) f^Ci B C*r«l1 I 

ajC^^ f<*53 ^flis §5t? ^1 (Inverted. 

image) a<i1 I vii^ 

5|f^5Tf^f5fl ’fTWWC«r C^Ue 

m t ^TTI ?f9i?1 4<r^- 

sn, ^t’lC’® ’^tc^ I ^C9I CW\^ C^t^ CI?^ 

^C»l «?»rT*fC?f^ 5qJi ^tK« <2r^^ I SJ?P ^<PC9R| Jil*|f53^1 I 

<?i^ «i<pc9i« f?nft^ 4f’Pt^ ?[t?f I 

^*PC9r ^1 

m 5t»f *fT?I I »!^^-‘^C^ ^1 

ar» fSlt^ 31"'^< ^ 

'sit^tcn ^mu c<f^i m i 

^?itc^ (af^>1?l*l { Refraction ) ^C^f I 

^\m 'Sltcm^nf*?! (A^m 

m i '®^ 's?iwt^^f?j '5if®9,^ 

<2(f^^C«t?I ( Laws of Refraction ) : (1) nf’ltf, 

f^*5C^ f^C^if 

^ i (2 ) ^f5 f^f^S c^s^'S fkM ?IC<S^ ^T‘.m^‘ 

C^US C^TC't^ ( Sine ) fiff^^?I‘l mtw^ 

^ , \ sin r / 

<Slf^*Ht^ ( Refractive Index ); ^nt^fSc^ ^1FJ 

sin T 

«2lf$’l?1^ I ^1«t'ni't'$ 4}^5l 
^1^( ^1 ’IWH C^tsi'e "S?? 

<2(^t*f ^1 I 

«rtc^'(’¥iif^ ^ 5|1 i 

^?n f^?t^i T^xmt '««pra‘t • 







'e ^t9l C^tw 

'« ^tw? dSC^TC^4 <si^^ *(«| 

t2l1^’!?W^ ’?3f §¥f8g ?P^1 I 

^1 •« 'siJi^fii^ I c^R'e 

^tC9ITC^?l ?t?1 «ff'®>l?ic«f?l *tc? <?fT^'S 

fs}f9|^ ^1 ( Real 

image ) siC« I <1tTiJ ^<1? «1?I1 

^n I ’tia ^tcs’t’^^if’^i fs'ifNi c^t:?'e f^*?^ 

sicsi ??, Sim 1^*9^ 

^1 ( Virtual image ) «icei I ’«(>iw/‘=?C^^ 

^*1? 5{?| isiH ^1 t 

«rt^ft«l ^ <af«¥|*W ( Total Internal Reflection ) : 

«?? TW 315fi:5 C^t*l 

faff's C^TC«f9 ^TTMJW C^TSl'? -2lf^^^ Hlf’Sl <?(1l?P ;^i 

?f’9jf5 «?p 5(t«JJC3liI >."^< f? I t5lr^ «it«)«fl*l 

9if 4{r^a>9i;^ ^ Ufiil C41W C^t*l 

( Critical Angle ) ?W i 

•511^'«'®?p >iis(Trsj^ c^t*l % 

sif^mn p=—fi-- 

^T¥t? I 

*rlffiF^1 ( Mirage ) I siiP^^sic^ 55?9|?r 

ktell ifl5j^ c:^7;^n8 

^U9l'f5P?lf*9I9 (Sf^^psi;^ ¥9 uj^*v TO- 

etc^rc»l f^i’fvN 3?^ 'ii^it 

Si\^fm C*l^l I 

^5tcT^ 

1. Explain with diagrams what is meant by refraction 
of lightf im-ident ray^ normal^ retracted ray, angle of incidence 
and angle ot refraction. 

2 * State the Laws of Refraction. Define Refractive 
Index, Explain with necessary diagrams. 

3. Describe an experiment tc verify the laws of refrac- 





4. When a ray of light enters from air into a medium^ 
the angles of incidence ajid refractiovi are 60° and 35° respec¬ 
tively. What is the refractive index of the medium ? Will 
this refractive index change if light of some other colour is 
taken ? 

5. A ray of light is incident at an angle of 48° from air 

upon any other medium. If the refractive index of the 
■medium is i ’5, at what angle will the light ray be refracted ? 

6. Define a real image and a virtual image. Explain 
with diagrams how real and virtual images are formed by 
refraction. 

7. Explain with diagrams total internal reflection and 
critical angle. Critical angle for a medium is 44f ; what is 
its refractive index ? Refractive index of rock salt is T54 ; 
what is the critical angle for rock salt ? 

8. Explain the phenomena of mirage in a desert and in 
the polar regions. 

9. Explain the under-mentioned phenomena : 

{i) A vessel appears less deep when full of water than 
when empty. 

(ii) When a stick is immersed into water in an inclined 
position it appears bent at the surface of sepration between 
air and water. 

(m) Diamond and other jewels appear bright. 

(jv) If a test-tube is held partly immersed in watery the 
surface of its immersed portion appears very bright. 

II II 

4. 1-51, 5. 28'^6, 6. 1*44, 40°30 


II~o 





[ Dispersion of Light ] 


^C5| I ^1 C^. C^'S 

-nf^TS c^ai ntn i fii^w 

( Prism ) ^^'Sft^f® fiisfw.si (Triangular Prism ) ^cs? I 
'STS^PCI f«55 fa^WT^pf'® fg|5^^ I 

^1 ^ ’?Hg’(WtC< -sift® viJ^pfS r«f^5 5i^C9[ ^tC9?tC^ 
’ITW I fg{5f^C51?( 

( Principal section ) ’Sfi:®! I 
f5C^5 <2|wft® ABC 

DEF ^1 KHQ-C^ 

«li!l *t1C^ • 
fstS,C>13 DEHK nTC< PQ 

Q f^c® V^, ABC 

^ «f^CB5CW^ >tf^® I (5Sj®’?® QR 

^9} 5fi|5l R f^*5.(:® ^t5 'S ^T’ff®® 5^«T I 

R f?*?C® QR C^t^t 

f^sjit^ I RS CJim’f ( Emergent ray ) I 

DFGK >8 DEHK ®5i ( Refracting 



A 



ftai: f^arpra atal sjfejpi*! 


surfaces ), DK C^nlC^ 
«l1%5ia*l Si\M (Refrac¬ 
ting edge ) »il^’ BAC 
c^inc^ C^f*l 

( Angle of the prism ) 
?5C51 I 

PQ 'sit’lf®® ?ftlU 

f5®a 

mil RS 


f^apt^ ilf^ ♦!?( I C'^Ft^l'Q f^sf SJ ;i1 ttc5I 



PQMN ^ I 1t« f«f»5if5 ’ft^ 

RS ’fW S'tf^ST I PQMN '« MS ^?fg?j 

NMS C5?f®ff5?[ nf9S(t«l D 55, 5^C9l 5WI 2Sf%55C*f5 

5f^‘& D C^:«f5 ’tf5srt«( m I ^fC3^T555f^5 

'«[*t^«l 5^1 glflC^W ( Deviation ) I 
fst^c^ni ^t?1 

c^c*f5 aFca i c^t*! ^ 51^1 c'nw 

aiaF^Ri 5ff55i m I v^iafSi ^^1 

^\m ^tc^ I ^if^ca5T*f(?? '^mw 

( Minimum deviation ) ac^l I C^R'Q fe^,C5a 
5rf^cafTc«fa ’ffasiT*! c^im 

I ‘iiffS f^f^t fstw.caa cw:s t?ta 1 

c^a(s Tmim pf^ca^tc*! 

aftlf5 fefgr^Pia (Symmetrically ) ^ 1 

^<f\ t^at f5:a[ pqrs a^fS af^ 'iiafS af% ?^a, 

AQ=AD. ^a*N ^ra^a c^T‘i=f^ipa‘i caFta ^^ca 1 

( Spectrum ) 

^ffc5a caa f®i5a faai aftfc^itca ca'ta'Q 

cafac^r > a^a batata ataa^a ac^l atai aesa faaiTa 
oai ata 1 ^fi ^sata ^ai afa ca ffj^^caa f%^a 

faai ai^ata a'c^i aa^r a® ^c’ttsa 1 faaca ^ta^e 

^fafa^^tca ^acaa^a afac^ 
ii^jfB ’{fta'i aal at^ir® 
o ntca I acaa waii-mami aa? 

G asfaal ^tatata cwi^ 

* f^:? atai atft':^ ^ f^iaaca 
V ’^atc^tcaa* ^aafS tVa^i 

( beam) ^ca esca’a asfac^ 

..>rrra:=fW5®^lfe '<’<^1 ■> fwfa tw ^a)8 

a^tesa f«r®a atfaai f^^caa 
*rca <aaf5 atffi a^tncifa atai 1 a#ra ^aa aa na aK*f5 
a« fa«^ cwai at^ca; caa^ ( Violet ), caasl-^?! (Indigo ), 
(Blue), ^\^ ( Green ), ( Yellow ), aa^ll ( Orange ) ^fia^ ^it^I 

* ^afcsiTcaa afaar.<§^?f5 atciia aw atai ^tcsita 
asK fa^aas »i«ai at^c^ atca 1 








(Red) 1 ^tc3i?i 0 m *[?! 

^C»r? VIBGYOR ?C5T \ 

C^»€ ^TC5!tC=?P?l f?f%a 


v£)^fB ^tew 3i:ig atf^?l 

cws?itc9f >iip 'STf^tw^r (slit) ^h^'e 

?(t^ I f^c^?! m ^ttfi 'srtc^ii ?? ^T?i 
fsjs^csi?! at^l >IT»1 ^V5 I 

^''^lll Ts13f% CW^ ^rf5 I viiC'>?=C3f 
^*sm ?ifi5^ esm 'sfT^tn mi ^ 1 
^<ff9ft 5^e|; 'Sitcsrf^af^a 

ffffl TpCST af^?f ( Deviation ) ^ I 

^f5 4ff%Ji?i*i ^91^ ^"’itra viit I ’sri 

fV^'ffS ^T5l ?^C5I ’ifia ^<19 

fk^ ^c'si (?i catin ^) %u 

^CSfiTl^ 1 «2{f 

^ 1 5rt?1 srKl 

fip^^ ^■^ I 4tc^T?F aesa ^tcsita 1 

>iTJfi «itc^t9 5(c^^J c^ >151^ f^r^a ac«a af’^i fe^csia ^ti& 

^^tc*fa -sif^^at^Q f<t%a 1 sir ^iil sit^, ‘Abc f^sfcsia ab 
PQ mwl l%anfB i^l^itc^ 1 q siwi 

spc^i jftwi f=¥9ii*fa ?c«? f^f^a *(c«f '5i<st>nf 


PI ACf^i^a^c®af%mf% ’la’^a pt'® 
5^9 srfa’sii i ?c«a af^sl>a 0fk^m sfsit^ 

^t5t?ii £{T?i ^1 nR ?tfp I sptefi fgfsn 

a$«f5f na’^a ^’fa fagi^ jtra 1 ca aci&a 



ISa; ii5!^ t«t«r^CTa at?l a^ 


«f1%aaT^ a'® ca%, 
afatia pq ^us cat at% 
a^ c^tc*l 

?^i ca^^ acisa ?t^ 
tfif^aat^ a^lca*>Fi ca^^ »4a^ 
aiai ac«a aftia «if^aatar 
a^tca^ 1 cat^fai ca«^ 
at a^tc^fapi ca^ iftai 
iiK^aTca ^5 nc^ «aat 


at«a a1% ^ara ac^ 1 ^wtai ac«a afi««^ ^t?Tcwa affair 


'^mta aa aa aa 1 «ia» fitaj.taa irf^aa®! ««t« a Sacaa 



fflgrm m] m ' ^t?*! c^ firc^ <2if^J!?«i fiit® 

sfTc^ fwc’F I c^ 

«f^31!I*| «tf^ I ^f*f ffi{^^sif5^ 

4lf^>(?I*l SfT« A #C51I f^C?F «ftc^ 

?^c?r, '5i<T^ s^isi ?i<s 

■^Tf^C^ I 

^1 ^f%?i f5i3!tc«i 

^T?tCW5 'SrtCfiTt^ ( Composite light) I fsja^ 

^Sltc^?! f^fsi ?1 

( Dispersion ) I 

c^ ?® cw^ r[n srtas ^c®? f?is?«j 

51^91 3^:915tf^^ 



f^9«l I ?c®? f^'9«l ?1 i^f«l 

9CB9 ^tc®iT5F nf^c^i i 

'ij^ mi^ ^91 a 

%i^T^ '^’f%K^ c5tB fsi? ^f<gi ?ic®?i 

9?^91 4^fB fW9l 31RI1 I iSjf^^ 

f9B|9*i ctf^ri 3it^c^ sri I ^^f'Sv ct ^i®^ flig^iw 

«i'99i rmji ^^t'Q c^ 

I 

^4Wt?r f^<src*l «i1?fl s 

■f^W’?*! ^r?r9i c«f^;i 31C9I ^<1^5 j^fB ir® «rrc^ i wn^ 

^<1^9 *1t^ 9fiC9f Vfl?pca5 ^r99l >|tif1 ’srrc^llc^' ’TvClK^'f'Q ^^1 

mm I ABC 'S DEF ^ifB f^»3l *i|^t <2r^tm9 9^1^ 

I '»r<f^ Z A 'e z o nam? ^*rt5i i 

^fB9 (?fT«f«f% fwc^ '« ^fB 4tf^w m 

m«itTO9i ^f99i mm ^»i I pq ’itm f%9*dB «tmi f«ifjc3ii 







?c« I 'it 

fa^,c5i?i Tbm f^?n ^fm\ 



*»*it fwr: f^f?F5 ?«s% ft2jc«t 3Tt^ ?i«?i ^♦tf^ 


>Rt«^T»T I t5 W^fk ^C$Tr 

3Ttwl 'srftsffj 5a I 

^4Wi? 3P { Newton’s Colour Disc ) t 
1^2lc*i ^T*fi acisa ^51 ^ ^’Tia 1 «tfl^tf5a 


fa®t^ I 

art^cai^ ai 'S^fS 

(Sector-<il )'»t^ a^fac^ I 
f55»iTa ^*stai a:®a 

>f*«(rl 7 ?i ^5ta 
( 14 ^1 21 ) 5^ca I 
<ia *1? 

>rt^f5 a« ata1 afajis 
5^ca I ^fit^Tcaf 53FfB «i^ 

^faal ^5Tca^ c^ca 

5^c^i 

or^l ai^ca 1 f%-s 



«»i5R Hai: afKteaF 


aT%5! 5a>fBc^ ^%1 5tt^ I 


c^t^'e ntafcwa CFfc^ ^’«iiar nf%w ^51 ^atori 


5 ^, ^*11^!? ^ 'srn^ta^ 5 ^ 1 

^C9ii?p 'si^ft'® 5«al sf'fa!^ ^ijaf 5 a j? 1 » c^'c^C'Qa 

a*fT?c»Ri (iV c^'i^FC'Qa acasi) T-aiaa m «(iattair 

Tr^:jf®:a ’^ftf^l ala ^5t:^ ftl-C^*f (Persistence of Vision) aW I 
a<r^ Fajif5 ^ca ^at^i 5 a ^aTa asaif*! 

^ca to ^aatfa^ aa ca *«^fl5 a«caF cafaara aaa ^tata *iiaa 


^ ^f^csifaCT <*fTc=^ 5»11 ^t5t^ Tf'j\ 

®tc^ CJf^l ^ J19 I ^•^^ 5aFfB <iftc^, 

f^f%n ??:«^ C5t«<J 

<atc^ I ^csr ««iif% 

^«(?r vii«f5 ?® nc^ I v£,^cn 

>lt«Tl I 

0 m ^^1^ 

[ Impure and Pure spectrum ] 

'srtcsit:^ f^R*! fV^^?:^r?i f^5i «}f%^ if^c^ nt?i 
«rtc9rf^ fk'm ?c« ^ 551 

ilia's! N6 f^fliistt^ cjf^ ?rf?i ^ 1 1 

JTtui f^?«ff& ^ 3^1 ^Rii ^?i 

^rf^ I aic^T^FfS ^ 5 ^^ i£s^x 

*t^Tll 'ai*M^ I vil^?Fn 'S 

•rf^^ ( overlapped ) I ^«9f*f 

'6 <i?"*t3 f«if^?i of^ri cnc^i i 



fm : tsf 

( Production of a pure spectrum): 

fsr5 (slit) Si *ii^ fs^a 
fwai *t 1 «t 1 "sitcsitiaf? faa*t 3^ 1 1 's 2 af% 

ftf 5 f%a(;«fa 's^ <atc« 1 Lj f%a*fca^ 

>Pit^at^ f?ac*i 3 ^^ I t^?*ff5 faw «tf^ 

( symmetrically) I 

ffi®^caa faa«if5 af^^a ca ^?ia '<ata'®a caftafS fasFaa 

CTIcaa ( angle of emergence ) aata ^^ca I f«i^a 

fsiftai a^ata ’ta ca ca^'Rs oiafS a^-ria af^sf^ 

•lea ^«siaa ?^ta 1 (ca*R fseai ^ta-afti ri '« ra cati^?! 



'Oikr 




t;i VJ ) I ^ ’fW fk^ C9f^»f Lg UtRlI 

«R^CJT S 2 ^lf5 

<u^ 9f%5 4^fB »i?p «<ri c«r^ i 
^nir vii^fiS I 

( Rainbow ) S ^1 

f* \ ’fRit ^ ^f^C5f 'Wl «f% ’Q 

»!SIC5 'sit^n ^T5j«f5[ CT'^tl I ^TWC^ 

?I1 CWT? (belt) ^Wftfi ^<1^3 m^fB ^S ^t«rr5l 


s 
u 
N. 

^'asR fK5 : ( O 'iR^ ) 

I ?F«f^'9 ^C5 'iJ^fB ^5T ?? 

^sf ^Tsi’(5f C*!^ ^t?r I ^ 

>l^«f1 C^ «fC5t3f^ I C^t^'8 C^tsi« 

’(f^i 5 i 6 ^tsf«j 5 j c*ftj ^ I 'srt^t^ c^i^rr^? 

'sn^tc^ ^ncii l^c'V’i ^Ric^f <it%^re 

^'f’gt^ ’ftcil I C^ « 

555 C^C?I C^?lt^t^ 'sit^Rf c^f^ 

•^“fitft c«f^l c^B c^c^ic^nr ^fl^fB fm c^l 1 

cw^i c^tB cftB c^tB'f? 

* 516 ^ ^ I c^tBt5 srcw 

^ <sji%^5f;T ^mn ^Tjtrc«^tc^^ f^6|<*i p to 

?«9f«f J\^^^ 5ICI(] cif^ ^ I 

f^t%« 5tfl%^ « f^lf^ ^Z<&1 ^ 

c«?f^c^ *rrt, ^^*1 ^»il *ttaii 

^JfT?1}®fW 91t5| ^1 »|f3l TO TO 

TO 'Sltc^ll TO ’R'®f% ?r$? «rfCT1 

Citf^ H 9^t5! ^tcTO WftS 4jf^^s< (diffused 




•reflection) ^5 i ^CS[ > -nTai^jf CW^ i 

‘5Tta! C^9^ r»ia Clt^*! ^W 

^ l%5[ TO 1 a 

▼tC^TI, ^tfl ?C«^ ^tC5It^ (Pft^'l ^C? I 

C^fJi'e <2ff^^f9f^ 5^1 ^T?tC5? ;^rfC5ri C^}'*ft9 I 

^c^n ?5n I c^s -ntai 
-•srf^f^^ ^T^fc^F m*fi of’ft? I 11® -j^rli^ 

?C8^ CifRc^ ’IT^ I t^TUl My '«(<t'^ ^<t^lf 

IIC®^ txasfc*! I 

vinrsf «ftt ^iri ^tir, ‘viHFfB sir^ tjto to 

cwf’Jc’n cwiti f 5rt9i ^sifg^ ^ttcar ^it^i 

'srtCSTf^ C^Tf^^ ^9T «ltC3tt^'8 TO1 C»ttf^ I 

f^l ^?lfBciF C^’TST I 

^9t ^m?F« ^t35 us-t 

^\ 1 ^^tcip ^fr9!l cw^t^c^ I 

^t=51ts.*«t 

f^9f5 ^1 ( Prism ) WtC’lt^l 'e 

vii^fB i ^n^f5 ^Tt5? 

C^THS ^C?f ^^i:9lt^P^^^ 'srt’ff^;? ^^.^ 31CSJJ (jff^>iTO5 

■¥:3T ^’T « f€f^5 

^C«fT C^t«l ^ ^1 

',( Deviation ) I 

5t<t«ft ( Spectrum )S ^1 

•Q ^-11 -^rrrsitc^ir fs^ir f^Ti1 

f¥llC«l >!T^fB f^r»l ’f? CW^I I 

^•C«\ I irssf^ (Violet), C^'a^-^51 (Indigo), (Blue), 

Jf^sf (Green), (Yellow ), (Orange)'« (Red) I 
•3!tCW VIBGYOR ^IC^Tl ftl® csiir ^fsi? ^<T% 
f^C? siTsTU® 'fJTC^ I 

•3rrw*i f^fsi <2fl^>Rrf^ f^fsii i «ic^i^ ^c®"? nf^i 

TO1 (Deviated) f^Psfl 

•■9®9f3l9 f^5|?f«l (Dispersion) ^41^ ^^^8 511 1 

’T^ (^<K vflift 

n'li vij^fB ^^<^ f^aT,!:^i8 TO ^sfBtstc^ irlf4c«i ^<t^u 







i?^9l 5rr»i 9?i i 

^4Wt53i» ^*ft5^'1?i ?5«f% ^?ii 

F2R:5^ C5ftni ?« 5aFf5 J^un ^5fii?|1 c^w 

I ^iri ^ f^f^B Bt«ir 

’««tC911 *511^ I 

c^ ?^?( ^(8^1% c?^i ^t^j ^'f?‘i >jt»ri 

f^«|?I*l I «{t^TC"r fw?[1 f^f^B "BT'C^il® 

f?l%B ^’f»IBC«fB ( Deviation-«iiB) 

C*J^ ?tB I 

?f5l ^taiB< (Surface colour) 

C^B?r (7T^ BC«B 'srrc^lt^ 

C*ttB*l ^CB I ^C^ItCB^B B®^ B^f^B “ntaiBf Bf^Bt) 

I 


1. Explain with a diagram how light rays are deviated 
through a prism. 

2. What is a spectrum ? How can it be produced 9 
Explain how out of white lighU all the different colours am 
produded ? 

3. ‘ White light is made up of the seven colours of the 
spectrum or the rainbow.—Describe two experiments in^ 
support of this statement. 

4. Describe and explain the use of Neu'ion*8 Colour Dise* 
What information about light can be obtained irom this insirtf 
ment? Write in Imef what you know about the origin of 
colour in the rainbow. 

5. Explain with a diagram of pure andimpure specirurm. 
Describe a simple experiment tor obtaining pure spectrum* 

6. Why does a red flower appear red? How will it look 
in ^ blue light in a dark room ? Give reasons for your answer.. 





[ Lens } 


( Magnifying glass ) ^1 
^ I t5 ^i c^«fi 

^ I ^t5l C^ Ctf^ I c^ J|5l^ C^T^ «rtf^ 

(3t^ cii^ =11 ^1 CTtl TTn =11, ^^*1 ^ra5? f^nil cirf^csi 

faffw^i *^1 ^iK I CT5(=i, 'STT^itc’f^ ^^nni' 

C«tsi^’f«l% ’ITf^ CFfW CWfe =11 1 f^% ^"1'^‘i-^'IS fpl' 

CW^l ^Tn I ‘5l?[Cif^ ^ c^t=11 

c^^?Tc*f^ <nf^ C5tc^ cw^ri' 

^tn =11 I ^tcs? 

f®®? C*!f^C51 ^^tlWI' 

«ti:9!^ =ic®i \=i=i 
1 

v£13ff5 ^1?!<1 ^t5 9ltl1 
fwill- 

1%ii1 f^*5r-'® 

I 'll ?Pt^^«nf=( 

(TIC^CvS^ 5rct(T «itf«9l I ^^*1 ^TC5^ 

^t'Q=i ^'*?*’ 

^]^ ^T5i ‘«it®».' >11^15 

^tis=l I 

ft^*l ^isi s ^’F*! ^i=i =ii^^t=i 

<l?p 'Q f^=it?ifa f?c^ !W: nt®5Ti i^tiii f^HTcw 1 ^^*1 ^ic5ii 

^ fwc^n ^91 ?1 C’lt^^r^t^l ( Spherical ) I ^f5 

C^1t5l?F S^fB |a5^1 sirffB^I C^=l ^?tw^ <^'®^ 

I 

’i*l’l'*l •iJT f^?^C3T ^C^rft^FU f^?*! 

f$?1 <stf^^ ft?1 fwc^n ^ I TFW 

caFT=l'9 (image ) ^ I I 

^5 SIMT fit1%»1^*r? ^C9f ^r®>ttfl ( conver-- 




ging ) 5151 '^s1% fflC’F C^ 

• (7!^^C^^ '®t’f ^1 ^t%l ' 




'S€v a fpar; 41‘>pi TtcR nii®? 

^5 ^w «2f¥fr?!?r I ^ ^ap 

^«Rr^i (?n^ 

\ ^TC5?f ^nrsrt^ 

■ ’tfc? I ^STfl ^t/5 C’nsT^f^t?! '^srf^f^l %?[ ^tc^itwi 

I 

C9i»l^n i c^i5{c>r?i ^3?^^ ^1 

'sJt^TTC^^ niC? I C^tSl'e ^51 f^HI 5|t^^tC5l ?1 

C^^^] convex 

I '^l C^t^ 9 

f^^m 

5^1 5MI ^5tC^ ^^^51 ( con¬ 
cave ) I ■?ftf& ^1 

^1%^ fwc^? ^9!C^ 

'*[^^51 ^^] ^ I OJ^fS ^fll ?C9|^ 

'5^41 ^kcm'Q 'e 

I C^t^'S C®l^[CJT?T 

( biconvex ) ^1 '9|^ (convex ) C*l*|*l '^m I *1^ 

^'W'l ^1 ^tc5? ^F’^ri ^ cs\^ I 

Cf til's 'si^vf ^t5| ( bicon¬ 
cave ) C^^^ ^1 (concave ) C*l*(?I ^ ^ I 








5^f6 ^jm » 

f5Ci5 ®T«1 ^ ^fij C^t^I^T^nj ^C9Rl f^l^l ^-.l CV}^. 

I ^fB ^jtm^ c^ ’i^«fi 


'!siv fBsi: sn fgai: cf iji*! 

c^'^ f:i3i^ I ’ftt? I ^jt>rt«f [ 'sr^?^’ 

JRtil ^a?^1 ( curvature ) ]-1^f*,l ^fB 
’R-^^ ( Equiconvex ) ^1 >Rt^^51 ( Equicconave ) csi^^jj 

I 

iSJUt*^ **1^ ^1 '5W ( Principal axis ;: C^t3:?'« c^?^c3R ^tfB^ 
cm f^*55Wf >i95ic^^tc^ mU 

^ ^5fl ^ I '«•*»;(* fBc3[ C 1 C 2 c:?^ifB c«HC>i?i ^ 1 

<2lf^5f?«l t C^tiR'« C^5T>iC^" 
c^c^tB ^f?ilcTO 

^?I1 ’ftc?! I (Truncated ) 

Tl 5it^ ^tBl I it\r^t. f^cai ABC f^w^fBc^ 

DE (31^ ^tfB?ll DBCE fa®^3jfB <1t'e?1 f^^ltc^ I fe®9(- 

f^ Vila's 'mm ^nc?i^ mszm 

fwc^ I 

C3i^[c*i mm fwt^, mm' 

mim 

Rtc-t? rsi«f,3i«f^ ifk ;^c5t- 
«{tw I f%i siw 

^IR^I RTO5 ( deviated ) ?ll I 

4<R mpvs*\ m\ ’ftw i 


A 

A 

/ \ 



♦►T. ftaj; ■’ff^ 
fitwjj 





^1 ^icwt^ 5i;jtil I 5it^?tTW^I firs.slfBii >?l^c^t«l 

•^5 CfT^, (Sffsnc^ 5fSlT^?lf5l 3IC11 ^31 <1fClf I 

^?ra sif^^ ?i^*ii mn i 

^^c?i?f« ^C5?i gf^tsfir f^®7.5[« f»fc^ I 



'**▼ ; Ssgsi csppTT 4tf%>ni*( 'b»'?| ffeai; ^’svi 


’•If f%J^t9t?I fwc^ ^'Q51 ^Ttc^ *1^5 

I 

'«(C'SP^ 

'^r»*!Tll ( converging ) f%ilC«til ^f^C?( l ’Tf^Tc^TtC^f 

f^C^ 'ilffS C^i{»T 5lf3C«T C*f^l ^T?( C^^C>t9 

^T3l fJfC^ «il<|sf5 f^*5C^ fufii'® 3[^( I 5!t«(1- 

> f4*^f5 w.m ^"fc3 5(1, ’fc^ I 

(Focus) ^5f| ^tci I T^% ^^Ti{ Jt^TT^stST ^f*3l9f^ 

«(C’*p?( ^1^1 ^ r<.’^f5 Ji^ffi 

<^rrc^ (5(^ fR3s F f^*^) I 
C^r^f^T ( Principal Focus ) ^c«1 I 
c^5^c>i^ ^51 c^t^rcn^ vntii f5(c^-f 5p3i srf^c^ ’itc?;: 

vir^n? f^s«i ^ (;^«[c>Tii fe^?! fw^ii 

C^t^TJT I C^Ftft^C^ Wl^'1'5 

C^t^>l'6 -<1511 I 

C515^'.>i^ ?IWT ^?, v£,^9 

^^91 C®I*17f ( Converging lens ) | 

C^i5('e C5'.5(:>!^i ^?t?i f%?«i 

c^5^c»’,^ 5{wj «}f^7i^cn?i 



>9'9t 


( Diverging bcam-'5 ) <lf?®t'3 

At fV?*! ’ttcf (cn 

’•^irc^cf ^f^ii I ^ ^ 

^r?Pt?f c^fftn (^3» ^ fscn F f^\) ^«ii ^ i 

C®l*^[*f-C^SI ( optical centre ) I 'StC^T^ C«!^W ’^WT 

'ilffS 1^*5^ 'ftCf C^ f^1 C^t5?9 

fs^g flf^»?^C®f?| ’fc^'9 

(^«lT5. ^f^f53 c^ti^Q ^n>^^‘l ^9 s[i) ■^ csfi^Ji- 

<3ra^9Tl^^l ^•^3^tf5C^5 PQ o 

f^*?C^C^W ^f3?l PQfl^ RS (31^ 

O C91?(>T-C^5 I C^ C’Ft^'6 

^r.% ^1 o f^’p 



^•‘st^tftai 

*8 CSRn-C^S'Jtt’fl ?f% 

^ %1 I C9>^^f5 ’it^^ll (thin) PQ ^8 RS 

j ^?i-nr»( *^%1 ^ttc^ntc^i vtf^^f5C!5 

ABOCD fKCW’t I V 5i;it 

H'ja afsT i 

J1t«(t3*( ( Equiconvex ) ^1 JT^lt?««I ( Fquiconcavc ) 

c^^^-c^a* cwn?! ^icsj 'si^f?^ 

»i5)f^»ff^9 ^CK I vV fpci, O f?s^MN CW?I ^:i]U\\ 

®^t*s KL vil^fS '®31 ^?l^l ^f?Co! 

^ftg »i!^« '®ic’^3 r.5i55[T c^a i 

C^Pl^t’^U ( Focal length ) : 

C^t^T*l f^\l 






C9i51»l-c^'S ^*111 fafil i c?i;^>i c^ 

^ c>ft^T»i csiac^!?! c^c3} fafifl i *i^ 

c>[^n1^fi c^i3Ft^?j ^c®i I «i^v£i^, 

^ c^t^n ^ fji^r 



^ c5!5?^:5Ri c¥l^t% 53 ^ 

I 1 fBfC® OF I ^ ‘f’ ■ 

^t?i >D^i c^tf f ^Tai <2(^t’n I c^={;»if5 

^jtT^ ?Tr?C9ii ^csia sr»ijr^*'g:^ c^t^tc^? • 

C^FT^t^?! ♦ftc?! I 

Ccicprg ^ 

[ Image ioamation by a lens ] 

^1 t5 cm] I *4^ ■ 

^^??| >ltif1 5filC^ I flltat®l1?l ^ttf 

vs^fg CWC:^ 5(C^1 ^tf5?I1 

I *1^? f^t ?■« 5?tf^C?ll ■ 

c^a'S p^'lt ^?r 1 

'^TC^ ^ ^SJC^IT^st ^?I1^C5l f^^f5 » 

CP1 (inverted ) ?1 nf^^ttlp, '«l«(T^ - 

^ ^1*1 r^t’? ^C5? f^C5^ v4^*s flfc^ 

*ff^?ircf I I 

f^*l|^ (Image of a point object) t ^f6?( *4^^ - 



ai frai: wapni’qrfil »J'!^ 


f?*p sfc^l cwtfe ’^•il P I 

«jwf5 ^*|5# ^rtc»rtwi c?fT^>e nwic^ 




( ?1 ) ’O isiff 'Sf’t? C^ts^'e f^gl fsffSfrs 

^ ^t?1 ^ f^»5^ I ^ c^c® fijtfS 

^1 ( Real image ) I eff^?tC«f? ( ) 

^ C^ts^'8 #rfCf ?f%5l 3IW 

^1 ( Virtual image ) ^«11 p l <»J5 

fpciit o fk^ fk\ 1 m^ ffecas o ^tc?rT^?(f^ 
5^^ C5i^>13 1 1 

T5^t«, I o 1^*55 I fk® o 2 lf^^ 

f%3*t n?i ^ f%m 

<1»6t^ fk^ ^?t a^l ( dotted line ) ^fVcsT 

^?tTI I pi»^c^ I '«(<(T'«s f^*l I 

C^t«( I fsc^ I f^*9 

ftfwfe {Image of an object of 

finite size ): C^^'Q ^?t 

>!^f& 5}t^ I ai^fS ^f?9l 

^'s.’f* '^)^N «% ’fW’Ilf^ ^^TtC^il fs^fW^ 

\3 ^51^ ^tt^t 

[ Real image ] | [ Virtual image .; 

1. 1,- C^TJ^-S 

^ 'fiff^¥5R ^ «f%- 

aj^fs 

c^(jf f«|s^ 5iffii?n 

2. 2. 'S^^TC^ 

?tfk»f C>T^ ^1% 4ff^f^^ *t^1 t (7^ '5ff«f^’^ 5(^1 

3. ?f?( I 3. saf^f^ ^tf*! c6ic«f cw«n ^ i 

c^m'S c^i^cini ^^5 

c^=rc’w ^ <2rf^’^ 

I fkrt^c^ ^ c5i^>i^ m 

( deviation ) ^TC^ I 

II—U 







^Hin ^51 C»!^|:»IC^ I fKul 

AOB C^<n Vfl^ ^»1C^ ^f^r®C5 I AOB C?I^ ^C^RI CfW 

(section) I ^ C?<n n9[\ ^T?3l i C^'Q 

^^1 VI ^1 C9!5(»i cm AOB 



•>8^ fBi? : '"9^ ^v ^ I 


5f^?l1 C'nsi AOB 'SC51? 

1 C^^T^fS CTi? AOB ^tt 

3IW ^^1 1 vil^^of 7{\ 


^^1 V\ f5C3S ^C?I^f5 

?ft%- 

1^*5. 



f^?«! ^it^l 

^n?[ 1 C5is[c>{^ fw?[i 





CV^'Q 

C-iPCll), 

f^\ 

51C^ 

( CTO ) I 

Cl c^^'e 

'srtnf^^ ^ 5-1 


C9r^,c>'?j 5fc«fi f% «tc^ ^111 I 




srtai Tl 

fk^ ^1 m I ^1 ?if% O’? f^l5 

'isf’t? I afT^I 'Sitc^ : 

1. ^*rr^^5T ^f^nfsfk cn'Wc^i? 

2. f^5i ^5R%5T ^ 1 

^ I 

7^?in 5f¥9i 5i^5f ^?Tr?nj 

ntc?r I 

sfCit ^^1 P I ^C'$ PL 

W,^K 5!f^^ 5isit«?lt^ nw 5fi!^1 nf^«f I C^i^rJifg 

'i? ^f^fS <2(]%Jigi:«f?? fwc^ Fvuf 

f^^?i f^^ii I cwf5 nikc^ gf^fB 

^?1 c^t^t>f F fw?ii I «i<ig ^??fB p 

%1 c^c^ ^^1 ^z^ ^h-^ I ^^1 ^t=?, 

p fsf^rs 

1 p f^*5fB p I »i!C^C3f I 

C^-^Z^-^ CWM p fwi(1 f C^ 

^r»llfB c^ff ), ’("5l*(fiTC^ 

p ^’i \ n*5t'ff^C^' ^fn^ls^tc^ 

<}f^ ( virtual ray ) ^c?i 1 p fk^^ f^^fBe y£\Z'^m l 

^^IB Ma c^ 

U\'^% 

^r<ii c^^ss p fsif?!^ 

c’*PC3ipf<=^^%c'® '5(’i’?^ ^r^?il c^t< I 

[ Lens Formula ] 

C^U^ C^sin 

^Vs c^t^ ’iWB cs\^nf^^ 

I !g(^tij c9};rcJt?j c^z^ <sf9(c5j 7^^ 

^f^?f 1 

'« s sic^i ^t«F, o ms F ?[?{tto 
c?i5T^fB?f c^^n-cm 's vi)^’ p i 



vi)?r? PL ^ftrf5 ji^ nc<*r c^i^rc^f?! 

c^^T>T F f^^fm I ^^91 p P^« 

p n*^?i I ^ 



PQ pq ^9it3FC^ P '€ p '®(C^? 5f^ I 

POQ, pOq 5^?} TicifT i 

Z PQO = Z pqo ?tif5l ) 

vil^^s ZP0QaZp0q(f^5{^*fC^t«l) 

=^?f:, ( similar ) ; 

PQ OQ ,.v 

. • -—..I I J 


'®l9^^'®tC^ LOF pqF A ^?(6 > 1 ^*^ ; 

’"-=“; f%l, LO = PQ 
pq qF 


PQ_OF 

pq^qF 


• • • 


(ii) 


.'. (i) «(ii)^li:^ tt^~F . 

V£i 

f^Pl, OQ= PL = CW ^ 

= u ( ^?1 ) 

Oq = C^5T^ 

v£i^? o F =f {) 

^^4]% qF=OQ-OF=«;-/" 

.*. (iii) JfIc® - mJL. 

V v — f 

^ 1 , v>f— UV - uf \ 

^ 1 , vf-Vuf—uv 

^'S? uvf i+?=sl. liv) 

u V f 






vagi 


* ^cRc«t4 

^?(C'5?| t5S? f^^isi filC^T'n ^fkm C*fC!3i^ 

^3j I f^?i5(«fii : 

{i) C5li^»l-(.??5 I 

( ii) CS^C^fB® 

(negative) v^l^•^ ^^T?l ’ff^fB® ( positive ) 

'^49 fscat ^?I^C?F o 

^c?f«{ I OQ ^1 U PL-^£l?l 

fWC^, ^5?in nf^fBa 1 Oq ^1 V 

^f^?J ^fk.15 f^C?P, ^^ilT* C5(C^fB® I 

csnBt^fB : 

(i ) C»ls(C»!il C^ fffc^ object W 

’if^fB® { positive ) 1 

(ii) C^^TCJTi} C^f W 

OT^fB® ( negative ) I 


fiiiis( ^Rfc^i, *ic^5 c^i-zn 'Q c^m 

OQ= +M ; Oqz= OF= — / 

11 1 

■•y^?in (A) 5^^: - ^ = - - 

U V —f 

^1. --^“f.(A) 

V U I 

(;9in5f \8 ^?J1 p v*i?pf5 I ^i^rt 

f^^C5( p ’«(C^?l 5!5lt^- 
ii\s\ PL 4^‘v c«!5r»i-c^a c«i? 
‘5T5l=I*fl51 PO 

I P 

I PQ pq 

PQO i£|9* pqO 
PQ '8 pq 5^T«9H i 



^ 'S t^t^S ^flC99 ) 

^^9t'N ^^IB 1 

.-. .(i) 

pq Oq 

* 9^C?( m <191^5^ 

( old convention )-1}f^ ^91 ^tC? I 







'88 ^ 


LOF ^HVs pqF 

___*. LO OF C5__ , _ , PQ OF 

—== -- LO=-'PQ ; .*. 


pq qF 


pq qF 


(ii) 


(i) 'e(ii)^ti:^ ^ = 

Oq qF 


OF=f{ c?Pt5f(% ^'5)‘ 
qF-OF-Oq-f-v 


00 = 2^ ( ) 

oq = v{ P'5 ) ; 

-=■—^ i ^1, uf~ uv = vf 

V f-V 

^1, vf—uf—uv 

= .(B) 

V u f 

I -SlC^ltC’t'Q ( B ) 'Tfnf? 

«rff%?:?. (A) 'll? 1 

^5t*v -src^j 

Cai^OTT pf'? ^'w\ (Negative) ^-f 

I c^5^c>i? 

1 C’^pW^ ♦ffwtfe® 

(Positive) ^+f I 


^1^«i 1 : v£|^f5 ^5T esmm P'5 12 c^. % ; 

18 cn. f^. pi( c^T'»(T^ 

I 


111 
V u f 

«2WmfC?, 'f- - 12 {?\. R ( *.* ^^5T P'5 

) w=18 Cf\. R 

.11.11.1 112-3-1 






c^5r»! 36 cn. f^r. i v^ 

^®rt^ ^ c^ fwc^ 

^’^•R ^t^t?i Twp^ I 

2 : 0)^15 16 c^, f^. »ii^f5 

fff?:?F 12 (PT. f^. ^ 5Tf^ ^ I C9f^>if6^ C^^T% 

I C^I^Pt ( ^51 'SR'$9I ) ? 

«Wt?^C?I; t/=+16 c’l. f^. 

V- -12 (7T. 1^. 
f V u 

l^J _ 1^ 
f -12 16 

L JI1. ^tK*t f ] 

^_4+3 

48 

= -! 

48 

.*. /■=-y=“6^CT. R 

/•-i*)? Sft^ «ii*tt^^ ^ I 

(Image of an extended object): f?i*F 
»it^i ^ mss CT f53i ^t^i 

m] v£.'<[tC^^ ml I p ^f5 snil 3^tf^ 

^£1?^ PQ C?[-41 P J p 

PQ 'S(n? c^ C4?t5?'e »(?1 

*u' 1 1 - ^=? ^JTtr^ ‘v’- 

*' V u f 

<ttf%C^, pq C?l^ 1 v<i^ 

’Rit PQ I 

PQ c?r^ ’flHt’ftf^ »Rlt ^?il 

TO 1 *ti* 

^^'6 V I f^*|Qf^ ^isi^ pq 

mis I pq (3!^ Sm fkcm '« ^TtlTSif fsdH ^IS I 



«88 




f^ ^ ?rftt w«i vs^n 

’Tf^c^ntc^i 


^?Jl PQ 



*6 c^j\-c^ fN ^%i 

i ^?r{^ 

af^JT?!!:*^ ’ffl p f^ f^f»i^ 
l p f^ P f?i*f5 

I p 

pq 51^ ^^11 I 


pq Cil^l « bf^J fs^Ctf-l I 

^ W«f (graph paper) 91^1 '^^^\ ^C515 
bfc^ f^?i '« v!)^ «r®ft^ '«i5jmc^ 

*Tf« I 

if ( magnification): f^if pq 

pq-5!f^^ 31C^ 1 f^^f5 ?W '^C’W ^ I 

I 


9!^C9f 

^ ^ ^«?n ^ ; 01^ (linear 

magnification ) ^9TI ‘m’ THJl *?!%« 

1krR*s : 

p,,,^, _pq -Oq_y 

PQ OQ u 

[ V poq POQ 31^ ] 

?lTf^ C9l^i^31? ^1 C^ 3?^ ^ ^ 

wa ^1 ^ ^us c^^'e i <i}|iii’f 

c^un ‘fa^<j?’ aF^rrfS ^jc^rfafj ;rl i f^i ^t^i 3ic^« 

fel ljg 'i ^ a9ii 'atca^ i 

'a^a «bb^4»i 

1: vaasfB c9i^^c>ia 'ii^’nc< 9 c^i. fSi. q;ca aw aiata 
^ta ^*ta *ftc< 12 ca. fa. awfSa faa i faa<a 

af^ ?^9i ? awa ^ 55^1 3 ca. f^. ^ca facaa ^tca ? 

w=^, «iiatca v^i2 ca. fa. 

u 

w-9 ca. fa. 

.'. W = V"“f 



vOgt 


C»R>1 

^ ^55^1 3 ’ 

.'. f^c^ ^^1=^85^1 XI * 3 X 4 C>1. f^.=4 C^. t%. 

^t^*l 2 : c5T5[i:»i? ^ 12 c^, f?(. ^ 

18 c’l. f^. ^':? 2 c^. f^- §85 

f= - 12 c»!. fk. ( §15T C5R»T 

f^cut^fsij ) 1 

m=18 c^. fir. 

^?fs,c9Rc^?r vu^ 

' ?? M f 

^f?5| } 1 = j— 

lO — Iw 



i-i 

J8 12 36 


?1, i;=-36 

.’. C»RJ! ^?l^ = 36 c^. % 

t7-v£{?t ^1 ^f5 a>Rp\^ (71 

*jfc^ facaf fa^fS 5tf^^ 3 ^^ 1 


♦na^ faa«f^ tw=-=|f=2 

u IH 


,'. facaa §85^1=w x a^a ^85^1 

=2x2 ca. fa.=4 ca. fa. 

3 : c^iajaa '5rc'*Fa §®ta 20 ca. fa. ?ca 'iiaf^ a^ 

atata ^aa fac^ 30 ca. fa. ^ca f^ ^ i ca;^_afBa 
ca'ta^T’^a ijaa §^1 aawa c^Ra ? 

«f?ft?iaTi:a, m= 20 ca. fa. 

r= -30 (71. fa. 

=!^att, 1= - - - ’^c^a ata -stcata a^faai, 

f V n 

1_ 1 1 _-2-3_-5_ 1 

~f -30 20 60 60 *12 

.-. /■= -12 ca. la. 

a?^at^ caaaf5aca»taft%^aai=12ca. 1^. ura^ (TFlaft^a ^ac^a 
^<75 ar^:f c^aaf5 §^a 1 




e8i» 




4 : 12 CJT. fsr. ^i:?i 

C5t^ I c5P5»if5? 

c^sic»i?(i=i--^=*'-(i) 

f V u 


vil?[; W=- 

V 

^’Sftff^tC?!, m=12c^. f^. 
m=3 

.’. (i) 'ilU 'Sfc^It-n ; 

1^ 1 _1 
f -36 12 

= -lr=-^ 

36 9 



v = 3xl2 c^. % 
= 36 c^. f^. 


i%ST‘5t 1 ] 


;. f = -9 

^5^ = 9 c^. fsf. 

5 : 24 C^l. Tm. 

^tc< 18 G\, f^. 1 C^3^’il5?l 

^?n f% »f?IC«f?l C^JTJT f 
111 

C5i?TC>!a’^af, ::.="-• ; 

t V u 

«=24 C^. f^. aiTv ?- = 18 C^^. f^. ( 

- ^ • /s= 72 

" 7 18 2i 72’ ^ 

/. ^?l^s=72 C^. f^j. ai^* ^151 

^mU I 


[ DiflFercnt cases of object and image 
positions and image sizes ] 

V.^C^ ( horizontal) ^ l 



c^*r ^t^i 1 ^T^tc^il 

to? f?f%? ^51 

?t^C? I f^^fB ?f^ 5iif^ ( real image ) p ^11^:1 
^T-STC^? ’f^r? ^’^? «f?1 ?It^C? I C^5:^r.?? ?5TC^ C5N 

?Tf??1 C»T?1 ?ttc? 1 

nfl^t? to? C? f?f^? 'S BTSfJ 

?T?, ?f% ?T?1 ^^?1 ?^f??t'8 ^^CW? f^<? 

?ttr^ ’fTc? 1 «f<*rc? «ii?fB ^? 

(^^tf%fB ?T-?t I c^i^cJ!? ^’t?fwc?J ?tto *1^1? ^<1? 

fn?t? ^?5t?1 f?^ C«f?1 ?T^C? I ♦l^'lfBc^F 
?1 ^C? ^?tt?1 ^f?C9f <1^t? uq^fB toi f?^fB CW^t 

?%? I f?^’?? fiff« '®r?’5?t5( I c5i^?fB:?^ f^? ?tf??1 C5iT5i?tf^fBc^ 

^c? ^c? ^?ttc9f f?^ <it^?t? m ^^fijmc? >i?t^ 

^c? I ?^?1 ?f?f, c5it;j?tf^fB ^? ^? ?1?1 I ’I#!? 

«ic?t^i?5(^ ??tt?l «rf? f?*!^ sTc^l cw\^ vii^fg nt'e?t 



?i|c? I ^?fB C5|5(>T to? ^ftl ?t^c^ 

’(tc? I c^T?'to nthm cw^ ?t^r? f?i:s? 

c?'T^T^? ^?m c?^ I '«t?n? ?lf^c^ ^c? ^c? (,w^ 

>??t^?i 'srfto ?ttc? 3Rn fc? >ff?5i ?t^c;5cif 

^^t? nttc^^i f?^fB 'sf?® 



< inverted) ft«mi 

■%5?r Rsp f^C^3 1 C9[a[i:3^^ 

<^c?F 1 ’3;c^ iifti 

f^c^ I 

»I^51 ^ft'si'l ^%«T 
•c^Tc^ ^it^, ^^r?r c^ti^e 

5{11 ^t?®i c^t^'« f^*l 'sitc^rfc^? 

f%^*l C5!5{C»l? ( diverged ) 

^till <2ff^’!?!:®f^ *1? C^tJf'S 

ijftisf% «fl%ntlt f^^*i ^1 i “n^ic^ 

M f«fc^ ^y( 

( erect) Tl (Tlt^l i 

C^tspn^ C>K3[6 ^[^C'5 5t«fl 

'«t^ ^tesr C5!^[c>ii[ 'tt^i «tf^>nrc«f^ ’f? 

^tf^fS ^ifW CS1?iC>!^ 's^til'9 ^tC^ ^R1 ^ 

3rwstf^JT?ic«f?in?f ^^PTTff f’f?!:*! ’ffl*t^ 

C^« J^1l 'il^’1 C^C3[« 'araC^R^ 

™c>Til C5t^ 'aicnai'l ^ 

^5^ f^C5f CW^tl I 

35^5 C^T^t^ik ^ 

^9! C«^5^?r C^RPt^ «t«rt^ : 

C5i5r>! c^R'S 

C^T^'S ^ 51'S^ll ’ftc^ I 

CW\y 45pf5 “nT^ ^1 1 viisj;r»tc? 

^c'$ t^^fS of^ 

^ I ‘il^ c^c^r^ >TT^tC^I ^*T?f sjtfjTjgy <1^^ 

sitf^cT C5lt^l\f5«tC^ I 

U-V ( u-v method ): 'il^ £(*ft^C'® ^R T^tC? 

'Ttf|?l ^51 ^ I W ^tf^1 '®r’t^ fcp 

^f^c3 ^vi I c5R;n ^tvs m 'e 
1 1 . 1 

■ >=-“- *5^5 4(C^tC^ f-'M 5IR tR'fg ' 

f V u 



'089 


i;-va5 i^aT^ Tb^ I 

^tc^ ^3if5 ; 

2-_l_l=_/l + H = _2i±!: 

f V u 'r v' vu 

• ^ w?> 

•• / _I_ • 

?Y+t‘ 

C^ItSl^tr^, ^f\r 

-arsj^fS^ ^^^§5 ^titcs(i, I 

«2f«ft#: ^9 fptifS 7^1% ^rf^«f1 ^91 

1 C^isr^! 'Q CS(t5J9tf^t5f ^t^tCS(19 ^<19 9tf«t^ 

V 

^C9 C^ c 5RC>19 ^r.^9 (T|t5lTrf'39 ^ 

C^f9C5I9 c^^^ff^ 9tf^91 ^^19 

(Trf^9tt^f5 ?t^ I »f#tfB:^ '®ic^9 »!^tC9 

^tc^ 9tr^1 ^t?^9 ^C9 ^C9 ^'«^1 I ’It9l9®f^ 

<1#t9 ^^19 ft9T9 «U^ ^^191 f99 C^f^l 9t^r9 I ’ififS 
mar (inverted ) f99f5c9f ^9 CT91 9ltc^ I 

f9C99 «lf^ 'SRTf^ I ^#tf5 9tf99l ( ^tC^ 

C^9T ^51 ^ (T|t99tf^9 r*(9t9 "^C^f 9'^i:9 ) 9t9l 

'« C5P[C99 9C»0 ^99 ^rt’fl I 99J9 ^9^ u I ^t9*f9 '« 

9^919 f9^« m’ll I f^99 V I ’$C99 

>Sjm i^f9CSI /*-ai9 ^91 9ttC9 1 ^t9’19 C9t99tf^f5c^ 

99t99 ^19 9l ^C9 99t^9l 9191 aj9^ 

<151919 <1^9 9Jl9 ^^19 f9C99 '=19^151 f^‘t9 9sf99l ’TtCfC^J u '% 

v-vS9 9151 51'e9l I ‘i|^9iC9 m->£. 9 f9f^ 91^1 ^^91 <2fC^J^ C^m V^'9 

fR‘l9 9P91 ai9^ 4fC^j9s C^FCai 4JC919 9'f991 f-^^ ^ 

f9<9 9^91 ^31 I ’T9«f^ /■-ai9 09*1^1^9 

^1^9 919 ^tC9 I 

^■'<351 C^*1^ 

[ Convex Lens ] 



►•sitftai: 

1. 9^, CT5[9 2;^^CW ^9, 

^9*s 2/’ai9 W 5 9i^t99 Vila’s ^19^W (reduced) I 







2. 2f\ 1?!'^^ f^*ra^ f^c^ 1^ 2/; 



fji'5 ^ 2/ 

JIT^r^^, ( magniBed ). 



4. If^'5 f\ p C51^?C>!^ 

'\ 

7\^■\^^ 1 

5^1 I 

gf^sfi! fi(r^^ 

^ ^ 

’fta 1 



5. l^?!'^ /•v£i? 

J p 

N 

'5(*pn^ 

(diverging ) 

‘Sj to 

5il 1 f'^% *1*6t«' ^r?!:^, s(c;( 






04 i 


V ^ p f^\ 9!’^ 

pq CIWI f^?J '6 I 51^? 

VJJ^ 

(magnified) i mc^ a fN*®! ^TC^?I ^TH1 C^t^ 

cff^^t^ ^'*11 m ?^?rrc^, ^t^i <ii^?iii:®f wi i 

C3|i^C3fg 53^C-^ C^t^ ?lt%9l pq CW^I 

PQ C«T^ 5^1 I 

6. -^^z-a (^iic^) I ^£mz^ 

^-51^ f^?IC«f?[ ^t¥tt:?l 

c^f^Trn?j ’TSTfii I 3i?rs?it^ 

'f^5*1 W,m >lft^ ^^TS?(R ^ ^9, sSjf^Tfsm 

^C?( 

( focal plane-^ ) C^tJ^'6 

r^=^;.^ I ( 

T^n %1 

s 

^51IB ff ^ f^ . 

c^f^t^ftg ^^^ i) 

f^^f5 diTs '®(^T^ ) 

I ^TCR ^|?I1 

^r^itcj^tii m\ mmt ?t?)tc^ i 

^^51 C^f\ ( Concave lens )-j 5^ c^cai ^t^, 

fnz^ 

( erect) '6 
( virtual image) 

>T*s^f5^ (reduced) 

^tlll W« 

(real image) ’fT’Q^I '^1 1 fBaj; c^i^cJT?! 

W Csi^^l ^Z^ C5N ?It%! Cfft^C^ ^Z^ I 

PQ c'f^i 5(1, pq:^^ cw^ 

^tkz^ I 






«fff^ 4i^r^ I 



f9C^9 ^19^51 '« <2S^f'® 

^'5«i c«i*ipr 
[Convex lens] 



1. 

/■-^? 1 

fwc^ 

9W9 1 

'®l9f9’9, ^T9^C5l 

f99f9^ 1 

2. 

^f: 

9^9 f9n9l^ 
fwc^ 

^9^9 1 

f9C^9 c£}ff^ ^fjs^fit^ 1 
Ml^ 9f9^ f*P ( ^9f9^ ) 

Ufni 991 9f9 ^^ 1 

3. ^^?[ 

f ■€ 2-^? 3lt^^J 1 

99RI 

fffC9i 2f-^^ 

?Tf^C9 1 

^9*s ^t9^W 

f99f99F 1 

4. 

9^9 f999l^ 

f^<F 2f 

^9C^ 1 

^9*19 ^9t 9(99, 

9^9 1 

5. 'si^- 

2f-m c^% 
^9 1 

9^9 f99l^^ 

f9C9F 2f 'Q f-^^ 
mi 1 

^9^i 9 ^9? 9(99, ^T9^R 
9^ 3?tc^ 1 

6. 9^9 

1 

[Concave lens] 
1. 9^ CT- 

f9n9l^ 

N 

f9C9f f ^9i79 1 

f99( 9^91 9^ 
r*fC95 ^£1^; >6 j 

C5RC999l9f9tC^ 1 

s 1 

vil9*v 9(99, ^9^W 
CS-I^. «lt9 f9*f9 9^ 1 

«|i^f99, 

9s?(^3 1 




f*ic!nt *rWTO f5i<5 

P.Q ?Wii <*^5 L 
^ ^^tcira 

'9 

C9i=[c>!ir c^m 
«rtc^i c^Ji'e vfl?iif5 
^ ( (M^ p) ^'^us 

^ m ^ 

Cif’jfl ^ I «iWV^ f^9 Q-C^ 

>1^ ^ • (Q-c^ ^t'^n sir«(i 

^Tf^ P-vfl? « Q J|C^ 1 t?tC5¥f 

Parallax ^ ^91 I) C^R^lfSif C^a{^»t P '« Q-*il^ 

fj?r5 c^ ^^1 ^ I ^?tin u '9 V I p 

Ttf^ ’f^lfiJa I <2fc^^lr5 

fiit^ u « v-v£i? -2=Ji + A apf 4{i^5f jip^ ♦ft'e^rl 

f V u 



C91»i;»l ( Lens): Tl 5^f5 ital nm 

C’lspT I ff^*l ^ ( magnifying glass ) 

l^ifw aWc^ C®!i(jF| • ^rW 

^a^rsni ’*itc^ I CTO'S csjs^c’ni c^t»P5Ft^1^ 

( spherical) s C^ppifB ?rt^TO ^ s f^TOtll ’tt^l 

( biconvex ) ^1 C^^ ( convex ) (TO’f 

?«Tl ^ I TOt?l CTOS C3P^ C’fWtTO s c^l^fB TOf- 

^rtcsi s f%5^tTO f^ <3[?F ^C5| ^9tC^ ( biconcave > 

W1^9I ( concave ) I ‘<9^1 sTl ^llfTO 

^ ^TW< 

mU Ti 9pr-’^^^9T (TO?i ^ 

I 

(SfUliT w ai «ins ( Principal Axis): cTOs C91?(iiRr ^ 
wnr c^'arf^^^ ’Ts^TOf^ TOc^^ttc^crofiJ? «ito ^ TO i 
II— 





C^i'8 WtC3!tC^^I f%?<( 

f^9«ff5<J ^tCJT ^1 ^?tlW?r 

( convergence ) C’'ro5 

(divergence ) ?? I ( converging ) 

C^^J\ ( diverging) C5’'5[>f I 

^ ^ C^t¥f®f ( Principal Focus or Focus) t 

C5I=[C»1? >lf5^ ai^f5 f^?*l C5!S»:>Rf 

f^?| 2tf^513C*l?l I CSTSIC^ 

C^T^« 'H’ffS f^*! C5l5^ 

f%:59 nc?r C5r5i^f5?r <i-6t\ fwc»^ fs(f»f^ 

vB{9^^s ^r»f?n 5?r I c^^»i i 

C^P^Tf-C^ar (Optical centre): 4lc^l^ Csi^lC^ra ^TtWC^ 
vii5ff5 «ffc^, 9i\ f^^il ^ 

’iJrf^^'Pi «c<?f c9^Ji ^ I > 

C9|5(^-c^at I c^?[»if5 ^9!1 '« 

>i?i9ii:?^n( ^5151 s(?i ntR i 

C9\5j;jlC5?®f6 ^im ’itc^ i 

^^'5 ( Focal length ): c^T5{« c^^c^ir c^^n c^m 
'S C^T^TC’l?! I 

f5^ ^ I f^cm 

I ‘fit ^^91 

‘fi^v c^^c^n cv‘W^v cTf’T I 

Cfp^OTT ^ ^^^51 ^<^1 CW c^t^s CSIJ^CJT? CWUM 

vfi^* ewf^^ ^vnFcsf w, p 

f V u 
I 

{ Magnification ): ^ 

i m m] w == -’ 

^ c9!^>i m] -nf^ 

’(tc^ I C^^T% 5 ic«(T «4tf^C5r ?? I 

ipfrij? ^Tf?c^ 5^ Am 
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(inverted ) ^1 ^^?rl I 1%^ 

fffC^ ^£l,Ts ( erect) ?I1 c^t^l ^t’ql i 

c^zn ftfC’p, c^T^, 

v£i^» ^?,s}i^ ^ I 

«jf??i cs’^r^fB <£^fS *ff?:5i 

I t?T< *(f?I?I1 ^l?! 

9\^ ^1^1 f^cfj ^fk^s c?i5T^5i?i 

^1 I Tb^ sfc^iT-n «tfj 

/■=c _ Jl^ f-Ji^ -n^ f^4^ , 

u+v 

sm^€\ 


1. Define with avitahle diagrams : a lens, a convex lens, 
a concave lens. Principal Axis, Focus (of a convex lens and 
a conceive lens). Optical centre or lens centre^ Focal length. 

2. Exploit) with diagrams uhat you understand by a real 
and a virtual images formed by a lens- 

3. Draw a ray diagram showing the formation of images 
of a point object by a convex and a concave lens- 

4. What are the laws for sign convention applied to opti~ 
cal distances ? 


5. Obtain the lens formula by taking a convex lens and 
a point object. 

6. The focal length of a convex lens «V 10 cm. An 
object 8 c.m. in height is at a distance of 15 c-m. from the 
lens. Trace the rays to find out the position and .size 
of the image. Verify your result by applying the lens 
formula. 

7. Solve the problem. 6 by considering the lens to be 


concave. 

Ill 

8. Obtain the relation - = — - by 

f V U' 


taking a convex lens 


and an object of finite dimension. What is linear magni¬ 
fication ? Find a formula which relates magnification with u 
and V. 

9. Trace the rays showing the image formation in the 
following cases : ( 4 ) A real and magnified image by 

a convex lens (n) A real and reduced image by a convex 
lens ; (Hi) A virtual image by a convex lens ; (/v) An 

image by a concave lens. 

10. Describe the u~v method for finding the focal length 
of a convex lens. 



11» Draw a ray diagram shotoing how a small object looks 
larger when seen through a magrtifying glass, 

12. Using necessary instrument like scale and compass 
draw suitable lenses and tram the rays forming the following 
images : (i) a magnified real image » {ii) a reduced real 
image ; (m) a real image of the same sixe ; {iv) a real 
image reduced to a point ; {v) a magnified virtual image ; 
{vi) a reduced virtual image, 

13. An object being placed at a distance of 20 c* m, from 
a lens a real image three times magnified is formed. Find the 
nature and the focal length of the lens. 

14. An object being placed 12 c. m, from a lens, its image 
is formed on the same side and 10 c.m. from the lens. Find 
the nature and the focal length of the lens. Can the image be 
obtained on a screen ? 

15. An object 2 inches high being placed at a distance of 
16 inches from a lens, a 4 inches high image is formed on 
a screen. Find the focal length and the nature of the lens. 
If the object is brought to a distance of 8 inches from the 
lens, what will be the position, nature and site of the image ? 

16.. The focal length of a concave lens is 15 inches. If 
an object is placed at a distance of 10 inches from the lens, 
what will be the position, nature and .size of the image ? Trace 
the rays showing the formation of the hnage. 

17. The focal length of a convex lens is 12 c.m. If an 
object is placed 9 c.m. away from this lens, what will be the 
position, nature and size of the image formed ? Draw a 
diagram showing how the image will be visible. 


6 . 30 (Tf. % ^^5^1 16 c^. f^r. 

7. 6 ct\. 1%. ,4^^ 3^ c^l. f^. 13. 

15 c^l. 14. 60 C5f. R ^1, 15. 10§ 

f^, ^^3 32 8 viJTv 16. 

6 I 

17. 36 cf\. 

4 I 



til If0l5 'TO II 




Syllabus 


PHYSICS 

Tht course shall comprise : 

THEORETICAL 

SOUND : Production and propagation of sound ; Sound due to 
vibration ; Material medium necessary ; Ideas on wave propagation. 

Action of tuning fork—Velocity of sound in air, solids and liquids ; 
Reflection of sound and echo ; Echo depth-sounding. 

Musical sounds—Loudness, pitch and quality ; Intensity, 
frequency, harmonics and overtones ; Idea of resonance. Vibration 
of stretched strings and air columns { sonometer and organ pipes ) ; 
Velocity of sound by resonance column. 

MAGNETISM: Simple phenomena of magnetism, Magnetic 
poles; Action of like and unlike poles. Magnetic materials ; 
Magnetic Induotion; Magnetic field ; Earth’s magnetic field ; 
Floating magnet, and suspended magnet Experimoits ; Idea o 
magnetic lines of force ; Mapping, magnetic fields and determination 
of neutral points ; Localisation of poles of a magnet ; Magnetic 
shielding ; Destruction magnetism. 

Molecular theory of magnetism. Making nagnets; Electro¬ 
magnets. 

Terrestrial magnetism, Earth’s magnetic poles ; Magnetic dijj ; 
Navigator’s compass. 

ELECTROSTATICS : Two kinds of static charges—Conductors 
and insulators; Pith-ball experiments ; Gold-leaf electroscope ; 
Charging by contact and by induction ; Testing charges by Gold- 
leaf electroscope ; Charges concentrate at points; Lightning 
conductor. 

Tho electron as unit negative charge. 

CURRENT ELECTRICITY: Electric currant ; Experiments 
on heating, chemical and magnetic effects. 

Sources of supply—Voltaic cells ( simple cell, Leclanche cell, 
dry cell ); Polarisation and local action ; Internal resistonce. 

Conditions of current flow ; Potential difference ; E. M. F.; 
Property of resistance ; Ohm’s law. Coulomb ; Ampere ; Volt ;,Ohm. 

Control of current flow ; Switches and resistances ; Idea of 
household wire ; Use of fuses. 

Heating effect of currant ( qualitative study by Joule’s method— 
temperature vs current graph. 

Action of current on magnet and magnet on current ; Fields due 
to current in a straight wire, Circular coil and solenoid ; Tangent 
galvanometer, Barlow’s wheel, Roget’s vibrating spiral. Simple- 
motor. 

Electromagnetic Induction; Experiments showing the effect ; 
Faraday’s law ; Simple dynamo. 




II ftcH II 


II ^ 

^ «f9 *IT«|]CS{5 '«WT8ii\ ^ 

^Tvssinc^^i OT > • nc^ m 

f^<?i i* “fc^^ OT, 'Q *l?l"n« i i 

•»!C^ 'e <2(f^*Rf^^ 

iO JTT^M i8 it 

^Km II 

’*1^ 'e *1^ >'i» 

'e '»(Uin*f 'e '^il 

>b- 'Q '^tCflll ^ >» 

>it^i:^ii ^?i»n?it^t3 ^"*1^1^ c^t^l 

■^t'538L'®il ^'S ^91 

^'a ’rr«t^"i 

^*(inr II BW ^ 

4ttal (A^ 'S* 'S- 

7[^ ^« ^Ji3;c?l?p?| ^rtil’^fl’F f^?11 '='« C5\^^ 'Si 'SflC^ 

^C^«f, *\Cii f^'«3Wt’tJ ^'*M 'sa 

m^*«r'««'s«» 

SFJ< II WIPI5 <3 

C5h^ ^91*?ai f^. f^. vti?F^ C^ip «tr 

<2li^9!i«»C5h^ s* 

^ 8 i 8 i 3{«fJ^il 8% 8« 

8'3 f5|<^l 88 OTi^f ^^t=l ^<?8« 

c^caRf 5i^ni ^T^i 84 81 m^t'"ri5» 



[ wv ] 


^?tC^I ^JH)1 « ^ 5?t*f « ^ 05^^ 

»rWs»r «tr «r?;^5tRl«» 

'SIJiTt?! II 

'6 t^f%5 *ii «s* '6 ^nf^^tCt 

'®|%V^'S^«l -590 '®f^V^'Sf«t 'i9'i> '®f^v^’p«l -»»« 

'SlTC^n ^i'!» 'f-’1VC^t‘5T '59b- =?raT?l '5»b' 

^?i1 ^?il ^b- ^t?i1 

5F?fi “I* ^it^i "Ji ^^c®ni 

'«lT'(TCJ^^ 

^Jt?ltc^ ’(fl’Pl '5'® '®lt«ttc:(^ 

* 5 ^ •>» 

'3f?*V ?5TW3l « ’S;3I b® bi ?fT?It?»l b-o 

ba 

'Slis? II 

3Tf«(t?l‘1 C^t'^^I C^l^ 5^59 3Tr«}t?|‘l C^T*^1?I apfs b^ 

( Polarisation ) bb bb c^9\ bs 

IS. 3»i 9^ c'®t‘^ 3>'® 

^<?5r ^ifjt?j II cf^w 

, '6?nic^c^9 *(1*1^1, '5irff^tc?5 5i^!i«i ’?3i, snt^Qc^c^ni ^ 
^ « CiPf^t-^^ ^=l ^ 73f f^5TSl^tC^5 
c^n 51^91 csH’? c^ 

(??af »b* ^9|C^3| 3>« 

croni ’Srt^C^ 53F iO f^5I^55t|*t 

*1?"^ fapgl i*'® >"8 



[ ] 


II <3^^^ ^ <3 C^T<r S i -<2: 

aw aw^ aw-^^ i-t- 

'S?^5| asjcOJ? <2fr8t^ atC«f3 CTC»l^ 

cisi%'55rl ac»i^ i2Kt5'6 f^. f^. 

d5^tw»r 'sisjrwi II trt^iSTj ninsT^irmf^tra 

» 

>^<59 ’rWT?*t ivs* 

^<(rm II <5 m 

^31 i'o^ h^f%^ »ff%''« i'®* 

'5ltc^c»(^ ^ i8^ ^W^tcsrl iSo 

i88 iSd fel ^ 9 ^ 

wr?iti:^^ 1wi:?wc«w "^31 i8'8» 

>81 JlWT*»(>8^ ^?{%9!4t >8b- 








npif 

[ Sound ] 

[ Production of Sound ] 

«inf^ »wi mc^ 

'•rw® flNl *1^ »m vs\i^ i 

sw, a <?ft5! "W f^s’^ ^f5 I 

s^n'i 71^ (vibration) 

^ I c^ ’«wf5 ^1 ’WJ ^ ^ 

(source of sound) ^ I m W5 «?1^ 

^c*i 4fc^i^ ‘^*n’ I 

•tSM^ (laboratory) -t^ 

(tuning fork ) 1 (U ) 

^fg ^ ^ I 

<?i ^fg u-'«w^ ^^tonr 

um^fgc^ ^ (arm, prong) I aEa-’W’ftff Ca 

C^t^l ^t?[1 ’»ttw "W ^^*11 ^ \ 

^rttwCTf««ciifk¥ 
artf 'S ’*rtfti3Bi «rti3f i ^ntas ^%i 

CT -tc^ <# nf^c^ ’ft^ai at? sfl i wrfsi ^- 

■i»iWc^ vrt^a 1? «rt^ •it'eai ata i 

^-»iiit®lCTF 5fMTt5i c^5i ^tcwi 

waf ^Wt%C»!»W CirtCTt!^« 

•ItuH am ^ (resonating bodies) ica J 

an ca "team aFtaa cai ^ aiN 
canurtai 

•ttNirts W 4w|gaiwanaamf^ n»#ii 



ciW? 

•«?i*r«tc^ ^»iti^i ^9[ cnt^rtff •ffm ^tftnn 
^f9ii I “c^?t»it?i w* *ttcw ^ftc^ 

I "w sfcw m CT ciT«Tnr 

^ »ii^t^ I ntajfs f tf*ic^ cm«!ti 



^ I 9i^ M a ^ 

mt *ffciw 1 c«rt»rt^ ^ 

■r^rfft« »if^ ^ I ^-i»iT^ 

ff^citm?! W5 IP ^f^?l I 

*t^ c*rm ^ '^v^- 

®tc^ i *«t *fll^ ^*11 

m W 111 I 

ftc**lf nfeu s f¥®f hatfac^^n Pnsii 

5^i?(*( 55[im ift?) 4(f^ c^icica 20 20,000 

51W |^C»l *w *fteit ^ti I Ts^lJl ci'^^ 

l^ci •wito *lte51 ^ iHi cmm<^ 

PwtCH Wltm KWJCTf «ICTtiWJ *(fN Itit 
«wtii^ *icu[ « oimti ^mtpw TO ^ cft!i« 




(material medium ) m *1^ 

•rr«iii ^ sn nc’^r^ f^^tPit® sit i to <ii^ 

«i|^ <lfH I 

♦lihn: »ii^f5 ^tom ^C5?r ♦rto^ cm 

*1)^15 irr^ %i Fttoi ctain ^ i oi^ 
to? to c<it»n vn?^ ^nn? ^fB ?[?tc?ni ^e^fB ^1 i 
'^t^RflB »ij^fB (Electric 

bell) ^»itoi tot? *nr mn *^11^:116^ ^’Ri ?3Tt^in or«?i 
I ^-to^ '6 FRF^T? C?fTC^ 

C»lto CM'm\ ^ I 
3[c?i 

5t»lil1 ^^C»I ^*BtfB ?tf?»?T? 

»to nT«?i ?t^c? I va^?t? ?ii: 

^^tto ton cnni nto 
c? ?fn« f?5iv«fntc^ m 
-n^Rr 

artto fncnn cm »inf ^to 
-nt«?i nt^c^ ^ I 'flnn nfn 
tow ^?t? nt^ 4tm 
cn«?i 1^ ^ 
nc^1 "nHtc? *i?r 
’sto *tt'6?intoi 

tomato ntf?, w « catt^t^TOtotonm 
“i?r nito'® nt«?i nt? jri fnW3i? 

< propagation of sound ) WW irfnJOTI smm I 

^astufto^PP tol 

apOT enn ^ totoi ’»rrto^5tnt?nto5^ *rttflirf% 

< Periodic motion )nc?l I WP*ft? ^ton WClH 

< straight line), f9 (circle) W1 (eWpse ) to i 



?mnnouweim»r%®i 



t 


*nn*fR^ 

^•Rr fapirrti*i 5i«f fwr ^ 

^ i?( qst^ wk^ ^'mti 

(5T«^«rRr) C»!^ ( simple harmonic 

motion) ^ I ^1^C*l 

^•n 9rf^ sirs I 

jRiaf ( simple harmonic vibration) ^»I1 ?? i 313*P 

cwi^ic^ 4“ c^tm ^ ?^c»t 

’if^ ^®rl *itn I 

f^cw^ «iTf5ic»i ’^■siiT 

7p>9^ mi f^ W 

dp’^ pFfiRri^f*R;»r^*®H 5iwi< 

mi ^"®l*l ( Complete vibration ) I 

^«n ^ c^ simr 

Slfen «T5tC^ 'Stm?! ^tSf (Time period) 

^«11 m I ^«l*ll»I ^*11 «lf% C®IC^C'?5 ^^5^ ^ 

»l*»l« TOI ( Frequency ) ^1 I 

C^U T ^v, 

1 

^tc»I ^ I 

n-;^ «l<t^ nT*l. 

1 . c^T^'S 256 4 tf« 



- 1 

T=»~ CTCmi I 

^?tmi*l 2. c^e 4Mii%n ’«P«ftl c»rc^ 

W!| 1 ^ ^ ? 



n<»|a512 

612 

5^«fi f%?r ^ 

»R:^ f?r^(?P ^C*Rr (Amplitude of vibration) 

0) ^••li! (Longitudinal vibration) 'S (2) 

(Transverse vibration), 

^5^ fwc9T c*r^t ^«ri;^i’a 

fwc^ I ’few 

wcw «fc^jwfi» w«fi ^?rtw5 wtoc^ i »£i^?ii’t 

W"^5fCW W5(q[^w^ ( Longitudinal vibration ) WCW I 

W5"^: Jff ^iTc^g »t^i5tcw 

fww wwtw ’it’it^r ^Tf^l wtf^^ f^cw 
cwwi ’it^cw, •rt^fiJ hre^j^ ’fsfcwtw wfse^cw i 

’lew’icw w«n 

wwtc*i ’rawc^i«rt^ 

W***1W (Transverse vibration) I 

« 

mw 's «lwst^«ws cwt^>rr«acw ewtst-w 
wwr w*n wMJf wHicw c’l^ w’Kii’ra 

f^fsflfwcw wfw^ I W<IT fwm ’Wtlwr9C5f1l Ul^ ’iwlwacw 

^5?W (wave) WCW I 

<5(^ew f?W CW%W wcw 'WtCWl^ 

^fc?a ^?P3f wwtFw^ I cw^ »iiwf6 wtft wtiil 

»i*ra wcw ^ ‘^fk^ wtew wfew 

wcw ci?^ 'w?ra 

’i*i»tf5!® wfei • 'wtewt^sf ^^w«i ^tf^cw ^«'w<i c^ ^^*ni 

«OTWTrt W9 'iiwfl» Wf^ ^ ^W I 

nw cwi^ ww wi^r^itww wmj? wf5ic«8 <rf^ 



^ I cf^ c5^ c«(t^ ’^fir 

»TO 'Bryff^ ^rt’tt^ I 

^«rf?i*(^ 4 Wt^: 

(1) (Longitudinal waves), (2) f®^^- 

(Transverse waves). 

^ I 

5|’Bj cw^i c^t^'e c^t^i'e 

c^tJi'e c^t^i's fcir 

’ifBBi I «iB*^ fpr 

’fRiBi »jf?l?1 nt'e^H ^tB'®f»I V 

"?1& B^?rcf 3IW ^Jf^j ^^t«Rr I 

c^m'e srr«(jcsr u)t?ii<i ^^jcwb '^1^ ^c^r «i*9[b?fj ^Bf i 
^BW CB ^C*r 5¥"»1^%*T Bs^t^fST 

4^f^K5 ^ ^t^tCBF ^TtBl (Condensation) »iiBt CB ^*Ci' 

’ifBBI BtB (Rarefaction) 

Bt’J I m « vi)^ vfl^caj ^B^f B»n BB 

'BB^ iH^fS B8B « BBB^ ^BB CBt^ h^/CBt 

^BCBB ^Bf (Wave length) BB1 p l B’^CBB BtBl ^ 
^ Bt^-Bt<(TPf ^BCWB BCB I 

f^^BP S »\B1 viiBfe BBI^BB Wt^ (cord) fe««'TB'5tCB Bplt^ 
%BtB ^C5B ^n^JB WBte*! fBC^I 

^■^fWBBB vflBt ^BtB ^BWB ^^tlB ^*fCBB 

BB I CBB1 BtB, CB fwC^ B^-^R TO 

^B^ ^tBtB »IB^B BB>tf»l^ BB I ^BWC^ ^BT 

^ I T(TO C^fk^I ^VH ^BCf B BB I TOB C^ 

»WJ Bffkn CWB1 ?feB, B^R'e C^Ftfl'S TtW »C*!B B'«ft«f»r ^WB 
^C*IB ^*(CB ^tB C^'e C^R« ItR ^BtBl 

^5 snf^K^ I BitBtB ^-BtB •ffBB^'ii bI5wC^ fc 

^tC’>rt^-Bj| *«^ ^ttB BK»IB fBf«B ^tn 1 



CT ^OT?[ 

(Crest) 

^?rOT? *rlW (Trough) ^»I I '« 

W ^ oi^fU ^ 

bffj ( wave length ) I «(tC9iT^, 
C?f^'e-^^W »iHSI t^C*^ ( ether ) sit^UC^l 

w ’t*fi T?n ^ I 

»ti?fRr «n:«i1r s '=rr5r?ii ^ 

^ I TK91 ^«rr«t% 

( energy ) ^#5? 5?c?, »l’*fC^ »il«f<£(^1^ ^1 *ftC^ i 

■ff^ vfl^Tf=t ’?«ft?irc*f ^T^tor 

^^♦ttc?n 

siC5(^1 3iit?p, cTfaf ^t^t^?l 

«rtc^ I -rtv ^fc^t^r ^%l atft^c^ i 

^ ^ TOi I ( 1 ) 

^*1^ 1^»i 1%5 t ‘iic^ tftc^j^fB fFcsi?[ 

'•rf^’ifw cait^t^ <?it^tf5 5[f%c^c^ i (2) 

lfC»f CF^ CTF^ W f?5l ^jslltf®!^ ^ 

caWm «if^^ ’pcsf caWtfS ’»rrf^ i 

owt c^ *rf^5 ^*fi 

*fH3JI ^9 C^Vtsi'S ^5 ^nT?! ^Il=n ^ 5f| r 

c^« ^•mi ^t^tc5 '»rai^tc^ srr^jjw^ 

^rnit^nr <2K?t«R ^cf 1 ^srl^Ril wtfa, 

*(tc 5 5 ^ 11 * 1 ^ m^M'n ^ sr^r 

«w «Trtf, ^tc*f? *ffi53R «f^n cfsin ^<am ^ 1 = 11 ^ 

^ cmM (7fe>*r c^'« 

^i5 t%^i ? ^ ^nm c^t^'6 ^wcan 

^ip^ ntm ?!?, ^ 5iT« ^ J 

•tflifi inri 4imf^ ■it’w jpRi *tfii5»i;i 



1 r 




< 2 W? ^1 ^vc»t^i ^ ^» 

"Rfc^ ’itc?r ^’fjpii 

«IC^«R, C^t^l'Q < 21 ^ «i^? ^ I 

»wci nfhn c^ w *rr«^ T^t^* ^ 

♦tfh^i «(i??i(*f w W?il I 

♦rttij c’^ *1^ “W i 

»t^-5f«l»t^csw 3it«iTcsra Tf5!t^3ci *rttvi: 

CTt^i^tf^ 91^ I ^f^9l 

■Pff ^flc®i C*f^ ^t^C’T, f^'?"*1»tC^ "lc^?[ 

f*fC=? 51tsit?P ‘il^J ^^It? f^^'^«tC^ 'asf^C^ »lTf^5I I ^ 

»W>t^C:i^ 5ItW*l^ 

c?f^5l ^f¥5 I ^'®ilt^ ^1 ^ "1^^ 
> 151 ^ STNJCSI? ^ 1 

»fC^ [ Propagation of sound in air ]. 

^■pf^ 5 |l»I 

'«^9f ^5tc^ srtW^Rl f^f%l W¥^^ C8tt^t?l 


Wt’tt^ ^5Wl ^^t55d I 



5^91 '-flWl catt^t^ ^c< ^f«c^t? I fKai 

(8^0^5-*^t^(T)®tJ^twcv?[ O iffl a)T> 

4^ yr ca TO « ^ts( (amplitude ) OA « OB TOt 

*%^fb '8 ’f^ I 







-A A B ‘»rrr¥ i b a 

•TO ^5-’i*rr^ ^rmcara m i ^ v\: 

-^:?iir ^9 \ ^115 «:*! m 

^if^Tfa C5li to' TO n?i^^ M’l 

f^Kl ’Tf f5^ ^C5 I ’!'SSj:^?l 

^ttc^F 1 B a 

c^ 91 ^ to i «ii^ 

src^T ^tijTt«rrcH m 1 

'BIF ?FC?l »lCflf TO TOJ ^t*fi^ >5^31^ 

^ I TO I ^5Tf<?F 

^W5 5f5|^ fi(TO*i ??ri 

f^f^ll m I A 

B ^if5 c^ 9i^i vt^ fitJit^«l «tf%?it'e 

•TO I TOI fit^T5«fe ^19 f%| ! 

B 'Sf^’^tc^ «rff5l^t9 <1<l ^9-»f5!tTO ^^f5 A-? f^Cf ^tOSl 

ysv ^fiic»r ^i5t«(ics( ’?lt i 

TO TO >1^':^^ >im5H 'S 

»!CTr6^'« sfm?*i wfc?! 

-^Ncn ’tc^ I 



fBai s ^t|C® "W®?[W 

art^OTO Catt^’Hl ’ICffl WW^ ^ 

■^Ffwl m!(^ *1^ mc^fl 5t»I^f^ ^ ^C*I ^C3|f I 











[ Velocity of sound ] H-RI f^RltC^,. 

o^c m 382 fsi^ ^ri 1090*’ 

^ «|f^C»IC^vQ I c^5t 5It\3l'©C3T^ 1 ^rf^' 

#R ^^C«f *tC^? 1 «2tf^ (?j^«Sf^-^Wl 

•?r »tc^? C’J’t 61 C^T. f^. ■^I 2 <£tf^ *lt9 I 

SCSI'S »tc^?r I 

1. m o°c ^^^ 1 ^ ■ti’if? c^’t 332 fsi^^ «}t^' 
c’lC^'Q 5^csr, 30“c ? 

30“c ^ c^«T <lf?5(t«l 

=61X so CT. R 

=18-3 fii^t? «2tf^P1C^'Q 

.*. 30°c c^«5f=332+18*3=350*3 fsjfet? 

^3^*1 2. o°c *rc^?i c^’t 1090fi}^ 

(?K^ ?^C9T, 15°c J 

I5“c ^^1 ^im c^’f *if|siT*r 

=2 X 15 «f%»!C^C'a 

=30 • » 

:, 15°c ’*ic^?i - 1090+ 30 = 1120 TjfT? i» 

TtC*l *lC^ (3^ [ Velocity of sound in open^ 

air ] % ^5^ ^T^*ftC=I I 

^Rt5? «lt^ •ii^^ C9lt«F 5^n'e?T5 

sitf’i®! I c^t^fiS iTw c^l^l^'- 

«sj^ «til« nttc^ ^Vi *R[ 5fi5(twir* 

^tcmc^? a’t (186000 sitt^4if^c»ic^'a)t? 

c^ c»nisf5 Cl til's ^fR 

ciff^ic^ I dfT^i^ Witi ^ >nw c»it^ ^'sit^- 
Ffitt^H fic^ ^5ltC53^ “W ♦fl'SII ^ 

’!FflW I TOtCa? Cl til '8 ^It-S^ CW^I mx "|ir C^rt^ltil IWJ awn?' 

»^wt5 f5ic^*tI ^"^itt itfe^ *1101 *rtii? 

3^111 ^391 ^WF »tlf J^WtU'^^f^ TO 



^ m =^’i>e^t^-fiiit?fi'®- 

^ ^ ^«iri 1 

^^185 (i ’R^ # ^,^W' 

^C9|(R^ (v)= 

t 

t ^6®^ fifc^ 

^ift5[^«| I *£i^f5 cw^f'R ^ (RC^^a *l?f 

C'l'RI c^ 5 f I f («ic^..- 

c^’t«1120 ^/(RC^F'S) 

f^c-fsi ^^^=2 c’TC^C'a Rf^3Ft^ 

=2x1120 

=2240^1 


3it«}M o°c *fc^?i 5it5r fRCi CT'®?! : 




»im elftni^rc^)' 

332 

1286 

317 

217 

3600 

5100 

500D 

1400 


5(t5)( (TFt^'e ». 

vfi^fg "!?t ^vSf . 

^^f5 fiit^c’icvt'a n ^ 5?ptot51 # ■ 

br4j k ^ 1 CTO'S ^^18 ^ ^Tmm. ■ 

nk TO 1 m 







1 C’TC^C'O nK ^ «ff«aFS( I 

C^’fC^ V ^ ^m'i ’Tft, v-nL 


^t^»l I *rc^?j c^’t 1120 224 

^awh^j ^'5 f 


»ic^?r {^ )= 


^^(_«l)_=1119=5 »tj I 

(w ) 224 * 


»CT?r Sfi (2lf««Hf^ [ Reflection of sound and 

’Echo]! »Rf-^?r9r cweat^r, ’tTSTf?, ^T»)1 

I ^C5!tC5F?r nsi’? C^^’f C^*l 'S 

«ff^5F5T^ (7f T«l *tc^a «f^^9iCJ??i ’151’9'e c*!^?R*t 

^fw ^3 ^T?i 

c^tJR'Q «Rf^i9 neat ^t^a ca aafn 

nt«ai ata acn i 

acaa awj ^nmai ana afn m ca«aten ^a 

int 'Stf^a'ncaa m ^taal c^a« "sfaeas mt ^11 

cafR« *ra 'ef^ta na cstt^ta ncara 4fta iV cnc?'« 

a^at^i ntca^ l t^C^ a^faR3I"t ( Persistence of audition) 

% 

acn I «tf%a'fa% nar i cacacvaa near afa calt^ta ^e< -sfcaa a^a, 

^T?l a^ca ca ‘«P( « sjfsa^if^ «eaj nN^j «iai®a ^vs ntca al i 
cataaj atf^aafa 'sfaata « 4if«^neaa ?;aa 'flNn ^'«al 

5tt at^tc® ^««na naf ^tal aiacaa cnftfiic'® ’jpu 

cacaf'® f%Nai ca% aaa m i ncara can afa 1120 
'caca^m aa ^tai ^ca~ caea^c'® aar 112 i^aa ^f^3R ^faca i 

a^^atN afa aaa^ '6 isf'^aFac^a acai ^aa 56 ?a atal a^ca 
■tar «tf^f9r5 a^al n[j^a aacaFa fa^ enWt^ ^ enca^ atca i 
tf^awi catt^afa^ca “tcara faaa afScai ’i^^ats cafN 
«tf^«R^c^ \a*iar naj ntfaca ca 

'tifac^ nfea i 



«(t*nrl 's c?c^? ^sta^siT 

(56^^) 5ft^t?i 

f^^ci •tc^rs' •it’^fa ^w 4tc^t«ji 

‘5^5^:^ "tc^v «tr««Rf^ « «jf^W?F1| 

C?S|| I ♦fit'll ^t^l cw^l T^tiw, 5lt^ 

»WN*t (syllable) ^?I«1 sm i I 

»t^’qfw^c’lc^C'Sii ^fw i^^?i 

’'TtCJ^ ^ >8 

5^1 I <i3f%«RfR '©fsic^ 3^C3f 

-e 4if^w=^^i 5 ic«(t?i ^^'^^ ^i-\w 112 

i^«?i I »ic^?r -t^tvC*f5 srs^n ^ 

^5?[«l I 3 c^Tc^ 

♦fni I 1120 «if^CTc^'S 5tc»r 

^?l '^=1120 XI -1680 1 

«lfwf^?r ^t^lOT ®l^?r [ Echo depth 

sounding ] S <2rf%««f^(?f ^ft^TC^I f^<?r ?F?t^ m 



»JW 4l1c« ^C5 F n 

ItiltWl «1*RI «ttc^ H v£|ff5 >1^^ W 




3 ?^ I * 1 ^ vfli 3 K 3 r 

*fmi ?t?[ I <2t'W»R^ f?cw*i (?rf8rr?rfflf 

^ca ^t?i, 

.C’ftiSt? I f^C’^Ft?!*! ( explosion ) m -T^CH ^ZKi 

C3FtC53trsi^ (chronometer) Alt’ll I 
^^\y\ '6 l 5 t^C^tc^tC 5 (? ^ (d) 8 fU»l? ^ 

■^tesnj {h) ^t^l »iitf^C5r 5i5{? ^f5?r *OT 

'6 (D+*.) I '#fc5n?r 

.<1 >8'it'Qui '3t?i nt^ 

« 5 tV=f .( 1 ) 

fl 

nc^ll O 3?^i:^,^%C®tC^Pt31 ( Hydrophone) 

^^~OH=OF. 

0H+0F=V^2 

»(<K 20 H=Vrf .-. OH=’^*.( 2 ) 

a 

^?>rrc^, D*=OH® - ^ 2 ) * 

^fs,‘5t^^1~D+^~ \/oH®- ^+fe--'(S) 

OH ’ft'S^ll ‘4^’ ^»it^c^ 

5t^^l Mg ^?I1 ?rf^c^ I 


I ^1 *t^ I 

4 

^-*t®lt^1^ ^s^SfS WS[ >W11 ^ 

'Tt^ v£l^>CT vij^^t?[ f«'5C1l?J f^CT wc*ft 

I 

■Tc^ftvt^s 8ra >it»fjc^ 

■«i33w Mtora mm 3fi 1 





mm ( 1 ) 

'<2) <sj^nf: (1) (2) 

t 

»^ir-^5w’s *w ^?cw?i >i5{«r1i «r^ 

>« «t^t?l«l JTC^5a[ >8 «f>rtlf«l sittJJCil^ 

: nc^^r 4ifs«Hf^ ’?lt 1 4tf^*«f^Ri 

^n^ti < 

vsr^^ci'cil 

1 . Describe experiments to show that sound is produced 
'by vibration of material bodies and a material medium is 
necessary for propagation of sound. 

2. Define : Periodic motiont simple harmonic nwtiony 
'time period^ frequencyy longitudinal vibraiiony transverse 
'vibration, longitudinal wave and transverse wave. 

3. Explain the mechanism of propagation of sound 
i through air. 

4. Describe an experiment to determine the velocity of 
sound in open air. 

5. What are echoes ? How the depth of a sea may be 
determine with the help of echoes ? 





[ Characteristics of musical sounds ], 

<s ’sraaffep® 

[ Musical sound and noise ] 

C9r^ -1^ ^T9i kite's? c^n cfvn 
^tn •itt’f I 

^zm 3JWT ^sitc^i^f! ^Tsii I c^ 

»tc^ ^C?I? I' 

'5t^r apf^si^ 

^t5l »t^ ^5f| 1 

^zm f^5?f5 ^f%8J (1) ^9[^‘ 

( Loudness ), (2) T1 ( Pitch), (3) f^fifl^l ( Quality ) I 

(1) <2l^9f«1 S 

^to'*rr«iii sim *i^fBc5F 

si7^^ ^3^1 I c^ "if^ ^?5T 

oiTs cait^t?! ^tc5i? <i^t? ^ ^ ^t^' 

'S^ 4{^ ^*^1 ^ I 

*rt«fiPi^ Cota'S ?<wcn?i w 

4lf%t^5Fi:« «’ffifJlt‘1-tf^ ^1 ^ »tcw 

(Intensity) ^C»f i nc^^l ^3i«1 
^C?i: (^) fk'^% (^) 

(*n) '« (^) mm («) 

fsif ^ I 

(2) ^it^l: cwm »tpfr9 ^ c^ 

^ ^9 ^51 ^9 I il»mi C9% 





fjf'i \ ^■«'Wc^ 

i frequency) I C^ C^S>! ^st^rt^ 

^’S^t’S C«l*l! I 

(3) f^Rfe^S f?f%i >« ^^^’f 

^?i M'® ^^c»!'e cisfi^l a ifw «i^ 

‘!t*n ^Tius nti:?R i »ir«f^ 

-(^-^ 1 :^^ 5fc?i 1 *ilHl ^1 

C^ C^fs^'S ?T'5I5IC3J^ *tl^ «fl^f5 >rt3J 

‘-rtc^f 5 ^ 1 . fkf^ I 

c?^tf5i3e '« 

f^fijl'si i CT f^r^a ^'^^n ^t?rtc^ ^ 

{ Note ) ci *fC^ ««^f55ltai ^ 

< tone ) ^S’l 5^ I f^fsa ?iT 9|^ -nlS^ a«11 *^TCa I 

t£}^?fsitia =^a*f«lT«Fta ( tuning fork) uj^fB 

-|■<^t^a^9fa '^ 1 ^ ^ CT c¥t:i'« 

’^t'Sal ’Si'fa 1 

-am f<if^a ?i[«a w ^^’n^I '<5t^^ 

.< fundamental) '®r5FT^^1%c:^ ( overtones ) ^ I 

5(c^rj jqtJ^tcwa =^caa 

'JfiflOT ( harmonic ) ^ 1 

^imW\ ^ ( Second harmonic or octave ), Ra^*l 

3P5jj*[cf (third harmonic )— ^r^fl '*tfC^ . 

( Free vibration ), *t?[^*! ( Forced 

vibration) '6 (Resonance) % 

Cota'S af»natcT 

a^wT^ 5pn>ta a^ca i ^tetf^ ac»! i 

f^jm> c^Ta as-^a =¥fac^ 

at'Jia ^gjt« ^-aa oiTca* i uo^ aa^ ^^-aa 
?piaaw?i T^ca^j *itw swa*! 

■-fat^t?i *rtaj ’»"piafnp? ^ai *nc^ i 

5 ^ 





ilr 

TO m ^%i 'St’jfsr 

^f^?ii «ftc^ I 

♦t^^^»[^c5[i TO*t m«<tm =?Tfr 
♦t??pn ?P"»ic;^?j ( amplitude ) I Tm 

?^?I ^’^JitC^iT 

>isjt^ 5 ? ^firl n^ 5 ^*r ^rit vita's 

^?[®f ( Progressive wave ) ( Stationary 

wave )% 

w ^^5f ^t5i 3}t’4jw^ Ul^ 

??f i vfi^ <2i^t?r ^?i«f:^ <^c3! i 

c^t^ '®r'i:*f >15^ 

c^ ^^cn '^s!5f ^5?i ««iTc^ =ii I ^t^ficw?; 

f?f?:5!tn 1 =11, 

C^f^ll f^TltCf, C^fi^'S C^T^'Q SfWjCJI^ 

C’?Til '6 U =J 1 I >i 5 |^ 

(node)^C^l ^Ht<i corn's C^t=lQ =IKITO 

-•I -l^ 



(amplitude ) 5^5} (maximum ) '8 (minimum V 

^ I »fsi^ f^X-^ '5*^**f f^^C®T I ■^=?N f5C« antinode *^1*1“ 

A ^191 '6 N ^?1 

1 mi ^r?ic3i c^t^l ^itc^j, c^TR« Dili's 





[ Transverse Vibration of strings ] 

4lt^ ^t%! 

f»C9f ^tc^ ^ I ^??r 

fsif^f^n I «i5tc?f‘ 

I ’',fl‘5^1 ^t^l <2i5rtr*f^ 'at«? f^w 

{ n ), ( l ), ^m{T)'Q 

I 

^i^tyi? ^ ( Laws of transverse vibration 

of strings ) : 

1. ^ { Law of length ) : 

^F3 >l5ITf!’1t^ I w « 1 ( T >8 wr ) 

c 

*2. ^ ( Law of tension ) : f^fw^ ^5- 

'8 fRfvrl 

^’f? I n « JT ( m'^ m 

'e I f^fitl) I 

3. '®Cil? ^ { Law of mass ); ^tR 'S fafvfg 

I n « ~~ I f^fwi) 

vii^cai ^1 «!^t*t : 



’^fai^ ( Sonometer ): ^tR t\K\ ^tc?i[ 

«{5(t«l vl^ ?15 ^31 I vil; 

tilfBc^ 8JT31 ^f’tl va^fB 

*RP ^tc^liu «i5<^fB ^T»:1 1 f^^fB ^^fB 

RFfn?PC 3 ^il fRfI ’T'l^ I 

*11«JR( ^<1?l ^^3 «!^ ^TCS(?f (tension) 





m I ^Tc^a a^ata f« maw 

f^wf %5 amwl ^tc5h ?^tf5a wjaar^ 



^f«ai maa hc^ia m^it^ ^ai aia i 
a^ai nft’fta ^faata 'sta ^^iTcaf i fa'^a ^tafSc^ 

^ta a^d i^a i 

atwia 'fifa aai^ai ma f^aa? am^^a wfac^i astafS »iaf5 
f^f^l aTj^i ^tafS wtda atc^a ^aa atata 

^af ^t^ta a^maa ^tc’sa fs^caa ai^';^ aaan ^"^caa 
^ ■iia^ ^t^ta M^ ^rcaa apMcaa ^«atw c^ta aa i 

'5tcww a5«»lc*Ri i:w<j-33jOT ^afa^^aa 

♦fi^Ta fsfiil 's^a 5taitai ^tafSca? ^afB ^ica aiai t 
^caa^fS aftai a"aaTc^a ^^a-r^nal ^mwa ca cata 

»«af5caf ar^t^ai ^t^ta ^a"« ^tcaa amaa ac^r faw^ a?a 
aara aal i maa ^sfc^ia sta^fai afaai ^caa a-acaa 
^ « a^aiatata ’^a aata aal a^ai ati:a i ^tcaa fa;a^ aa's aa- 
aatata aa aaaa ( unison ) i^^ca ^tcaa a-^ai’? 'e ^a^Waia 
a-aara iiia^ 5 ^ca i faf«a aaaatai atal altai aal wa i afa 
«j, W 9 , a*^atiaa ^aaatara aa aa^^tcaa ?i. h, 

^ac^ia "stcaa acaa aaa^ caai at^cw— 

nilissn^h — .= 'Siaf5 ^P^a 

a^^at? aal aitc^ area wo«?-; *\^w aa aafa^tcaa 

V 

^fWj-acaia fijata afac^ 1 

Ulrica aafa^tcaa at^itar maa f^^a amaa aralar 
4 W«i aat ata 1 







ft<ii: 

^:a?j *rfiit? ^f5l5T*n^?l i c^ i?T)*mi^tf5?r 

f5<<? 

’Tfcira ^*1? ?T«T I t^t?r * 1 '^ i 

-Cite? 5tsr I ^•»r5i^«*i '®tw? 

mm 'Str?!^ 'G ^a»i9it^t?f ’i^ 4 ^ 

?t5>f! qsTc?? 's ?^^»i3iT4T^ ?tc^ 1 

s,-^] ^ ^ 5118111 i*|44 hc'^j? 

'®?f 8-^11 431 ?^»1 I C3C^ ^131 I, T ^ m 481 ^t^y =^ti 

rf^.t3 5151143®! ^w” 4 *^^^ ^«ft«. 11(3 

»f3lT4T3 4*^^14 4Til1 3ttC3 I 

I C4t^'e '^S[8^t3 '3TC33 ^^44 ^5fC’^13 ^3 ’0981 m 
<fi% C3. f3. I 50 C5T. 8. ^tfC^3 va^ 10 f4C^t>Stt5r 'S'lR 831 
^T:1 83T3 n3 ^t3f8c^ r^34 4jt mfw.^ 8:4^ »l^3{3 4"^^t4 

4TSI31 Lv -21 

9/ ▼ 0)1 


n = f / = C33 ^W’^r=50 Cf\. 8, 

T = tfT51 X 10 X 1000 X 981 

«i=dl44 ^VfrtT3 «3~*0981 I?rt5j 4lf% C3. 8. 

1 4/16x1000x9-1 inA 
• • " = 2-50V-Wl-- =■*'''* 


S '* ^ 


«il 4 ^ C^t^n 51 C 4 T 4 t^lgc^ (Vibration of air 

column in a pipe closed at one end ): 

‘ai45i5’ C3t4l 4®13 34 '3415 511:43 3134C^ 831 f4^31 

^3«I4t4r3 3131 4'^;i 48C5T 30i^ 31317:3 C3 '53:?f3 ^ 

?3, ^141 3r43 3435 <£lf^48^ I ^ 'G «tf^ 8 W 

w ^C3 88131 3li4r®3 4C34f5 88^ 4l^:^43 5?f^ to i 

3tii;KV3 C3 88^ 411-^3C43 bf^rr3r-l'l 313TO3 

4t^3f 4"^14 3(3^311413 (3l C48 3;«43) 4"«t51tW3 





^ I ^^t?i ^ ^ 

C^TC^ ^f'6^11 I 

^CKJ ^tsjltsciw '6 

f^s^?i 1 ac5t?r «f?r 

^’^=«r i 

f«!i^ vQ ^£i^f5 sjtca 1^*55 ^ 9 , ^ 1^1 ^it^i'igsi ^F"p|c^? 

^C^i fs[:^^ *r^C^ ( fundamental) 

?»'?b53c^ r<\ (N ) « c^t*lT^i:^ 

1^*5 (A) i X m] ^%5i 'srm^l 

j;?C9i^^tf^I =i=AN=^5('^t^ ^=4L 

4 

5li^ m V 5?1 ^C^?l 71 ^tfl ^^51, 

.( 1 ) 

C^tc^ ’fto 

'Sf'^^l ^f% 

I 

»!^ C^1C« 

^t'SSl ^t?ll SfC^ 

^*^CJT I 

‘ii^* c^r^rf^:^ f^*w 

^'T^l vfi^rS -e 

^"^=«r Tn} ’?^ I ’^wT'n 

'fic^cif ^«f^j=/=3AN= 

n- ^ =i~ C^f^l ^t^C^CW, 

4 A 4/ 

5!5ir.5i5| I 

'SIW «ltC^t5^t1l ^91 «t^t«l 9^ 9t9, C^t^t 'S ^ 

S|9jf^ ^:[C99 n9»5I» ’l^sf «tff^ 315fPWe 

?59 ’t*rc^c5r9 ^91 


X 4 ^ 


N 


N 


tA 


N 


s**?tfRJ: Tfn ‘fi'^iS f»;"^ « 
?"»i*»f »il!jt ®t*r t?c^ ^j5 
f^s'^ 'Q 


O* 


o 






• { Vibration of air 

Column in a pipe open at both ends ): 

15 ’ f«5l ^51 ^^•tmsp'Nr ^ 

* 1 ^ 3pfgc5f mm ^^f5? ^«fctr ^tw 

I ?pc5t ^Tf N8 f^f%a >isfRC^?ia [ 

^tp:'®?i ^5f^j=;=2AN -N 

=2 

* 4 2 ... 


-HN 




'ii^f& f^:"*l*w « iii^f5 
•^It 1 

i£i:^Cl5 ^Sf^j=/==4.^=X. 

4 


>**Tifsaf« 55*1: fsai: 
Sj^ ^*r c«ft5ii ^csra 


»?^au ^k3K'sa f^^k n-J 

Ar 

«=2.^ I 

'=lTC3Tt5J^1 ^tai mn ^il1 cm^n acsia 5l«(lf^^ 

^kjsc'ea ^<’ 5!sic3i9f'e 

^'«Jf5ic5(c?{^ ^?i 1 

^t3l »rc^?l C^-n fsi^l ( velocity 

of sound by resonance air column): 

ml Pif^'Otcaa «iT?[ ^ 

^ \ cmi f ICR mm wm mm 

fe»«‘T«('5r< m I cmi ^*ia 





c^t«!i \c<ra ft¥ ^tRsi m 

, - ^ '®^ s[^f5c^ ftc? 'a*^ 

^ ^C9!^ h\^l 

j ^ ^^f 5 ^P.'^ 1 

N 'sj’S'iTtfl I 

:: -: . — ^ / = an = ^’' X ** 4 /. 

I.t|i 1T ■*fc^ c^’T V 'Q A! 

1 ’ r II V=nl. 

- V = ;?.4? = ila. 

i-1 I '_ L nil'll Wl?1 / ^- 

L- 1 *- 

^ ^ts|1 '^K^, ^^ilT’s 

’ill'll Tt?!l 'ii^* 

'iit ’^’*‘1 c?'n ^31 Tfc^? 

«s(c?T'^ ^ ^1, 5(i:5ji^ 1 

i 340 1 25 

CT. f^. ^C5f? C^M 5iC'^H ^*^I^tfi» 

?tf^ s;?:^!^ ^t^i'S <^1^ ??? I ?h7 ''^i’?^ 

>« ?t^'$ a’l ^ ? 

^T*igi b?tr) ^-4z; cq-?rfw J=2^c^. fsr. 

=^•^ ^=4.25=100 c^. fij. I 
V=»rc^ C^^=4ni' 

cqflftc;^ ^=^«9f;^=340 

i-2r)c\ f^. 

.’. 7=4 340. 25 CT. R <2(f^C5K^'« 

=340 fste 4rf^ CTc^'a I 



. ^11 ^ • ( 1 ) '« 

I (2) i^fw^ ^f^f-5'i « 

^-MJit^ ^tr.?? ^W 

I (3) W9i e fafifl bdm 

?F"^-fa[:’5?^ ^s?1^ ^t?:?? 'ii'^ 

^ Jisrr5;^t^ i 

5TC^ «P5prtW: 'Q C^t^l 

cm\ '®^‘^ 

vfl^N 3^51^51^ I 


1. Explain lyriefly ivhat you understand by free inhrationr 
forced vibration-, resonance, progressive and stationary waves. 

2. State the laivs of transverse vibration of string. 
Desrvibe an experiment to r&i'ify the laiv of length. 

3. EyTplain the characteristics of musical sound. Describe 
how you would determine the frequency of a tone by a 
sonometer. 

4. Discuss ichat harmonics along with the fundamental 
are present in case of resonaoit vibration of air column in 
{i) a closed pipe and ( ii ) an open pipe. 

5. Describe how the veleniy of sound is determined by 
resmani vibration of air column. 





[ Magnetism ] 


( Natural magnet) *. nf%^{ siT^wf^l 

C^lt^l ^ i ^51 

(Fe304 ) I 

(i) hA (Attractive property) '€ (ii) (Directive 

property) i c^lt^C^ %mhi\ 

I sut^TCS^f^?! cijn^cn «1^5l 

P ( magnet) ?5i1 1 vut 

^5I1 ^t?( 1 

NQ ( Magnetic and Non-magnetic 

substances); C?lt^1 ^-j sil. 

'S 'St^Tcg^ (alloy ) i 

i 

CBh^F n«ftc<?l CbH^ I c?1t^l (Soft Iron ) 

^1*1 ( Abico ), ( Permalloy ) ^ 

f ( Artificial magnet): 

^faisr ^ I 

c^m c^ 51^31 ^i?f^t? ^ 

j ^?|STf'8 ( bar magnet), 

'( magnetic needle ), ^?itf(Horsc-sboe magnet), 

^t8 ( ball-ended magnet) «{^f^ I 



<2jfap^ (Simple phenomena 

of maffnetism): 



>«5R ffeji: ftf%3 «i1^5iai[ 5^ 

’tTc^l 



>8^^ ^C5ft3?t^ '«rt^^i 


■5ilf^C55 -^1 I ^’tt^tc^ ^f%c^ 

v£i^? 

I <2rt^ C^t^'Q *^11 

'il^ c?^ I 

fwc^ «f^»l ^ft^^rCR CTfJl'® 

•f5l'®1 "(tt K»f 1 





♦it«->l5r 5it?rtCTT ^it-^n 5^^ C^ ^t|^J 

I va^fS 

f^8 ^?ii 1 % W'sfS csn^t^fB ^'5?- 

wf^'i fw^ 1 ^^f5? (??TK« ^^f5 arrs 

( 5Ii;{ ^a1 5IT^, fwc^ A <f!t^ ) '5^15 f53^ 

C^'Q^ 1 '^C?I to 

^“5^^ fiif^g fvf^-f^c^ ^i?ic^ I 



5i1 ^r5rf^<{l vs^ptfvs ^Tf’^nii 9?:^?i 

^^fB ^t>n^9l fw^rf'S ’(It'>rrf5 ^?1 i cw’fl 

f^®f^ ( Pivot point) ^*f? ^V'-fsitTl ( magnetic 

needle ) ^t'S ’fll’l'l ^ 1 

*fa» *n^^\ cwt^ ^f5F'*(»rr^i i l^^fBg arjlf^f^ 

C^CS5 »li^ C^t^ TtlB^I 311:^51 viTC^ I 

^^fB f^-R? -sTtc^fl '43r^{«tR ?t«(1 ??if’ 





'<(Tc^ i vu^ 

I '5?IC^CS^ 'ai^f^^ ^^^-*I9iT^lf5 ^!:?^?[t?5 

«rf« 5^^if1 f^n9>5 \ 

’ic^ ^5^'^TC5^ ^iTm i 



>45* fb®; 5^-^ ?, m^ fw’p^ Vi:*!?! ‘^■^i’?i 

f^55« 1 

(Poles of a magnet): 'sjtTiii) ctfR^tf^, 
sfTc^ij f«!C^ (fi^^r I <fiTc’®5 

>!t^< *if^ fa??ii I 

. (Poles) \ 

~Q~ cT 

5 is^f iKB; ^>*ff Tt^ 5^^?i 

^tiS csi^ I 

*tf^ ^tc? I c^?p ?[f1B 

I 

^1 j^ *s^fB f*i^ fj^c^ 

• *fi^‘s-Sf 5|^f& c*iMfB cmBiJjfB wf«p*it 

c^ts^« ^t^fB n^'K\ ?FW c^k c*nK^ 

Wffft ( north-seeking pole) ?1 C^^»l OTF 




4 * 


(North pole) 

(South-seeking pole) ’sil Jff^*| C5RP (South pole) I 

f^x >itsit^ ^Tii-^rff^ 

c^msrtc^ siir, ta?i ^ic^l 

(Magnetic Axis): c^T5[« CWtCt 

'Sf’f *?C5l I 

( Equivalent length ): 

1 iir^-s fecis 

S 'S N G^ 1 SN Gn\ ^ir<' 

2i m) ^-^1 I ^'«<in o 1^*5 sN-ii^ m^'^x so ^ 


SOM 



> ; 


f&3i : C5t^ 


ON=?. cTO« 

CIFC® I ^\ 0‘85. 

witfsif^^ ^ff^l ab=2zi 

?^C51 

_SN _2l _ L 


^=«=^^=0-85. 


^ VQ 'cj^ CW? fapirl; ^^-"t’it^tir 

G^^ ^TC^ p^F-^fC'S^ G^ 

<?i^ 'fm) ^fkm >sm gw wkw 'srrfj^c^ (f^ai 
Gn ) I ^ff^«t GWtw f^^-»f5it-<Ft?i *rr«F®f gw^ ^iT^m 

*t^t^ «?{! ^ «,,tc^ »£i^t GW 

f 53 [ G^ ) I eWU^ ^mw 



15tf?f^c^ \5ttc5i sifl^ 

C51!P vi^‘v <stti^ Jisicsfv «rri:^ i ^®[1 cri ^i^^it'e. 



is5{* f5a[ • ^-jg csTfS ^TC? ^3il C^ff "Sllf?!!:?! ^'39 CSf^* ?lffc? 
^<11 ?1T5:C^ KiZ^ I v£l^ ^51^ 

fij<55^cl i£|;q? I 



^“^Tx s CTiPsi 3ftr? 'fpf‘1 cw ^Piw 

( Magnetic Induction ): 4^15' 

3^551 C^t^tH W'Q C^lt^t?! 'SIt^'^*l ^f?ic^ I SIW AB- 

*<i^f5 C5n?t^ m I ^c5 mnn 

*^11 SN-i)? c^i^'e c’l?^' 

N-C^ B «fTC^^ A «lt^^«t' 

I SN mt^'\ C5it^t? \ 

^T* SN ^tc^ ab ^{'SfS C^n^tC^- 







nf9«f^ ^9 ! 

sN pff5 >i9t^?ii ^rni ^it?i i 



>iTfanj ^1 

vS^fS ^l{^ c^5tll 

^1 c^'\m 

c^ c^'e c5h^ 

( magnetic substance ) 

C^s?'® »f^»tt# 

»ftft«fl C^® C6^^ 


^(S.9^ C5t^^ (Induced magnetism ) 


^cei I (Induced magnet) 

\£W>. (Induced magnetism ) 1 

C5h^ 's(t!:^'*f ^ 

I fk^ ^^3 ns 

^c?i Ns-c^ 

^n3 ^31 3f3 I SN I^?pf5c3* 

5?t^t^i:»l n5fT3itf5 ^TC3^1 W ^35 'S »l?lt<Pt3 ^rf^ltfw AB 



fR : f3^?i ^')«n 

C9it^ W^sfSc^ 3f3C»f ^*(3 pc^3 >S|«t3 ^’lfJ ^3l 3t^ \ 

n^fW'S p^-a'S ^®C53% ^ (Ti?P ^^5^' f5ta|3 ^3"*IC33 
3tt3P ^51 ^^c»i »l9lt^T3 ^'53 CS13» ^f331 |C3 3f^Pf 
1»lt3T3 ^3 CT»3 $n3 f333C*f3 3f«^ I 3f^3K 





’ftcn AB if'QfSis B <sitm ^'m csi^sf-^ 

^5tc^ i A ^tcf f^*m^ *if^*i CSl^f!)'« 

I «rT^t? NS '6 AB IfvQC^ ^t^1 

m c^ Ns-i>^ s s sftc^f ^ 

f^^^*r?[ m s «it« I 

*4^ CT«I1 C^ C5H=? N 

A ^f3f^ c^ f»f!:^?J B attc'ig 


AB ^Tf’ms ’fft**ftf5 ^?I1 1 'ijwai 

c’lt^? jf'af8c?F 5i^?i nff^ i 

‘/it c^^'€ ^Hit^ ^^1 


^1c^, *lc^ 'Brr^^«l s 

'^Itf^CSf ^tc?c»f?( 

C5t^^ <£ftr® 

CT?*?! 

I ‘ilt 

^«p^c®r3 fw « ' 

*tTt< 1^C=?P 'Sltfl 3^1 


nf{T<C5? 

Jltt^ ’Itc^l 


Tw) , 


. I 


N 

fra): 'srtc^'^’P csf^N 
CWH ^<.*11% • • ! 


^5rt? ^5f1 '®rt^’t ’fCH (Induction precedes 

attraction ) 1 'srtc^c-t? ^51 ft’lft^ a(tr« ^RC^^'S 

fg ‘11^° ^ff^ '®rtJ^»!5f CTiFa f^^^<r'e ir i 

*8 'srt.ft^ c5{<p ^f5 ^ mm f^i i ?(«i 

^T?t5 i^»»?rni ?'€^t^i ^t^^«ft ^Ti 1 


^o 







VS8 


^f?I1 ^W^IsfsT f^RC^F 

I (ii^Tcsf ^'srii^?f «f^sf fif^fg 'srif?!^ 

I lilt 

Tt?l «f<tcsr 

«rfr^^ '« m «rrfi ^ i ^t- 

<51:^ lii^fS? n? 4^15 f^*\ 

lt^1 I fk% 

3F*11 

^^91 '^^*> c*t^ 

c^T^'s «(f^?il ?tRc'® ntcii 3(11 

^t^^?(«l s 

’intc^ 

t^1 CW«K1 ^t^lTC^ I ’I^C'Bf ff 

C^ifl ? 5(C5{ ^?I1 ^'Q ^^^rtaFC^l A, B, <£i^*s c, 

^^c«r5 ^tf5 §tfBa na*^ 

^5p^*i sjspj ^sii 5jttc^ 1 t^al cv{ A ifl^*s c I 'f^afS B-i£i?r 

^#5 1^as1*i ft|t attc^sili ^ti^l 

B f^"6at vfla’ a '« c-iia >iw g’?a^ 

^*taf5 c^as! c^'f’F ’TtI’C i »fla5i ^^twa ^ca^ viic^ ’g^l artal 
aj’Tttai fac«i *^aFf5 a^ caattca cattt^fiS 
fa»ift^ atftca f%i ^*fal5 ca ^a^tcH atf^ca i aca ^al 
^T^, c fa«FiH^ a^ caatt^ f^i a ca cata’s ^a^tca atf^al aft»i i 
^tc*! 0 gaa^ vAa* a caa»i c^f aatc*{ f%i ga^ 
ac^ I <J5atca aat^^caa '^afs ^atcaa ^ai aai at®i > ^ata^ 
^ar Patna'S am^^aa a^a i 

’tfbFis 

»r#la^: cata'e c^^aa^ aw 

ga^ a1 ^ga^ aa'taFi ^facaj ^tc^i ^?tc?F cataata (stirrup) 

ajaittai 'flats ^caa ^fS caaca 'flca ^^ta c^a's 'fla 4it^^ 



frai: CFh^ ^,na-f 




'94 


^C«l ’fwtc^ I 

45f«(Tt^ 'e ^’Ri «ttc^ 3^, 

I om stW'e ^t^tii iv^'«^ 

siW'e ^ I ^^f5 5!Jt'CT?Pii 3^Ti 1 

^ nfl^l (Repulsion is 

the surer test of magnetisation ) I 

’it<(t?i‘l 5^fB: c^t3^1, «t^f^ 

5^51 ^ iC'^itcsd C5(ti^f^f5 

^'S^ll ^1 f^-if>?f *C5[^ I 
^^1 C^ ^t^Ctf?! 

^^•s nwt^ I ftFl (?rr^ ( soft iron ), 

'ilTs ‘il^f^C^I (Alnico) 

♦fWt^l 5(Ctg cartel ^ mT^z^tn t5 

iSR®! I 

CT?F: 1^^^^ aftc^i ^tc^ *tf^ I 

^ «rtc«^ ^tz^ z^ ^fB c^t^'s 

fw?1 CW (Poles)^l 

T5l^1 ^ f^*5^ (Pivot 

point-il?) ^>!t^C«! C^t^'Q C^ «tI1^ CTTBpjfB ^ 

«rfc^ ^t?rfc^ CTV North Pole) 

srr^C^ iffflH C5|^ ( South pole) ^C^r I 

csfiR C$\^- 

( Magnetic Axis ) ^C^I, 4^* C5h¥ ^zm 

(Equivalent Length) ^\ 

«fc^i^ 'ip^^ 

^^'Rl fiJt? 0’85. 

^fB mz^^ <iiTv ^>1*1 c^w *Rr^c^ 

«rr^t*t ^z^ I 







*ttcn <lwtc<?l 5{WT 

»ltsifs^®tC5| C^ P ^PtC^F ^TC^’f ( Mag¬ 

netic Induction ) ^Vs 

^ I CSfiP? CW^ 4^? «ttCV 

^f^C«r?f « CsH^ ’ftftc^if STC^fT ^ I 

vfl^gf^f 5T9I1 'SftC’t *tCK I 

»~i 

1. De<icribe two experiments illustrating tke directive and 
the attractive properties of a magnet. 

2. What are magnetic and non-magnetic substances ? Give 
a few examples of each. 

3. Define : Poles of a magnet^ North pole, South pole. 
Magnetic axis. Equivalent length. The length of a bar magnet 
is 5 c.m. What is its equivalent length ? 

4. Describe experiments to illustrate the action between the 
like poles and unlike poles of two magnets. 

5. Explain the phenomenofi of magnetic induction with 
suitable experiments. What kinds of poles are produced by 
induction ? What is tneant by the statement, Induction 
precedes attraction 'P' 

6. You are given three rods looking eractly alike* One of 
them ^s a magnet, another made of magnetic substance and the 
third made of some non-magnetic substance. IIov’ can you 
identify each by a simple method ? 



e^«f^«rrnr 


[ Magnetic Field of Force and Lines of Force ] 
( Magnetic fiel d) I C^t^'Q 

?1 CsH^ ’ftfTd? ?ltf^i:5rf I 

l^f^fwC^ C^ (Sl'St^ fell 

I 2 F^C^ f<Tf?l 

^^111 ?it?i «(?ii <itc^ (^r^'« 
iF5 ^1 ) 1 

RftC^ ?p?I1 I 

?1 a?F*tfe c^:ai?f f^^t’vs i '®!f^'^ 

C^af ^C^Fil C^FiS '^‘m 

C5)^f c5Fti|« c^ti^'e >f5j^ 

-ff«TC^« I 

^9|^ (Coulomb’s Law of Force); f^r»9 

<21^51 I ^^fB CS(?I»^ SIC^IT 

^1 ’59’rrw '5i^fe slife c*i^ ’icsij 



w?taR «tnrtst 


?t ^«rt ^*r5i C5i9»-»(fe 






si:«(j F faF?il ^ 

p^ mima 

^1 F = K. W K I .(i) 

f*r. fw. lii*!. (5^ c^w % vfisR^tc^ 

^?I1 K = 1 ^ I Wi = W2, 

F=1 Vila's4=1, W twi=m2 = l. 

^'3?ts Otic'S vii?F (7T. R 

^fw vil^ 'SjCHt’t TOI 

f5f. f^. dl^l. i£l^^ C^HP ^1 v£1^5lTi5l C^^ 1 

mi=mQ — l, d=l F = 1 ; 

.*. (i) "^car «Q^ w 3jtv{ l=K.y , ^1 K=l. 

^?t' f C5i^1 ^t5, 


p._miW2 

' 42 

1. 9 « 6 f>f. R. vU>t. C5i?|i»tf^f^fil^ C3W 

3 c^. R 3ic«(j fel f 


oQ^tW Wi = 9 R R. <£i^w 

W2= 6 » •» » » 

d =3 (P\. R 


.- d^ 
9x6 




32 

= 6^^ 

^t^«l 2. 24 R. R. <^1^1. CJfiP»tRiRR^ c^Tjr'Q cb'R^ 
OT 8 c^. R. ?c?r csi<P?i faF?(t 

vii^tci^ wi=24 R R vfl3T. lii^ 

?Ws = l • » " ” 

4=8 c^!. R 


Fss^l^ 

4, 

24x1 


02 


m 




(211^1 (Intensity of Magnetic Field ) : c^U'Q 
^5lC^C3f? 31^3r ^5, <£1^ 5^31 

5{C^i c^U'^ ^sic-spcar?! snstc^^ 

^C’Fcara cfTf^^g ?5fi ^5 I C^tif^S C^Cai?! ^1 ^C^C3R[ 

C5RP 

^ <si^ ^ <siumj i 

4lt^»IJ? fj!. f®. Vi}^5pc5p ( Oersted ) l cbWp 

C^U5? C^t^« T^. f®. ^5?. C^?P^ ^»f?l nf^ 1 

^ fil^ ^9, «ft^9|j 1 I 

4rt9»}j v£i-^f5 ^91 ( force ), fjf^sQ I 

C5( %9l I 

CVftfl , Tlf^- CTO'S »2ff^^T H 

^9 ^tn : 

f>f. f®. vii^. ^TOTO C51959 'Ill'S? '^5I = H i 
„ m ■srt'iff^ » „ ^ = wH , 

^fft^*l: 15 'S9'^c^^ 10 sif®i 

1%. f®. ^>1. CW c2f|^ ?^r-9 ? 



i^4iij^ Hai: a^9f TOt9 fw’t^-%?'«f 

^9[=wH=10 X15 =150 I 

(Magnetic Lines of Force): CTO'S 

cb)^^ mi ^fB 



8* 

'Sit^ ^^1^ I 

Tpcsi ^•>«1T5fi ^tfelf6> cbW «rt^c»ij?i 

^UI Ttw' -41 Vi -^.' Ti^ ,i|^fg ^ irf^fej ^?IT^ ?!1%| 

<l*^:>i 'Vir, ^'. I. 4( -r/^'?I ?rN1 I 

^<1'S(',:,J <t!!^f& .. '^T^l t%C3! I 

t&{3i <pM^ri 4[:5 s' ^gf53^ ^1 3?^?ITC5 I 

'»i';\'R ^^icsf-Ciif?! <ilt^Wj^ 

I tttt? «itc^ 

f^\ ^tt%^i c^t’f a c?;-Nt'9f% 

’ft’«?it m ^?TCW^ C5V^'‘f '<551^15^1 I 

C^c®^ SKSCJ ^3?C?J’<(1 fk^is «lftr5 

*^»f<p (sat^jiT 'it^c^ 

I C^ 

^ia5 (^1 '2{^c:^R fffc^ I 

c^tfe Mm C^U'^ 

l^cm 

c^tsR c^ m 

C^tJ^'6 C^;5 

^'<1 3F^1 I 

oJt^^ c&l^^ c^cajg 5^W«f^ti» «(i:^?[^mn 

cbH^ hRgj 'sitcgtn 

( 1 ) C31?P ^f^*! C5l?FC^ 

^c?i ^^‘s 5ic*)j TfR*! c^iip 

*'vnm '«i«f1tc?l e?t^^ c^s^tl CSRPC^^f J!?^l 1^*Flft« CW l^|555 
Jl^’T Hf t ^t? <H% ¥lsif*^^ 1 






I 5it«fT 'STtc^-i a^ 

{ Lines of Induction ) I 

( 2 ) CWW j^1 I ^tis*l C^w 

^fk^ ?^C5I c5Tiff^*5[.'® am '*^?F ^U^ 

^'^•s ^t^t?i -slt^c^ij^ I f?fi 

ui?pt '«^fB «rrf%c^ I 

(4 ) ntc-l^ =^c?[ I 

«ltw ^ : c^w ^zm fm] 

^(1^ ^t?l ^’f?! i 

I >ifac5ic*l?j alTw? 

>l3ii?;*lt^ i 

'^^*1 ^9iC*^aj ( Unifonn Magnetic Field): 

<^U'^ C’fCSI^ 51^31 ( fw^ vi)^°s sjt3Sl ) 

f^ar c’figc^ c^i5 i ^^sf --q?icflifcai?r 

^sn^^Jt^T 31^^ >1^31 y[5(t5^ 


------ — 

_ _— - >— - 

flit's fR I mm 

5i^«tc^ c^ c^U'^ ’^tc^ v£i?p^ sff^c^i mt^ 

mof (.m ^ka I 


Earth as a Magnet ] 

CWf^l^tf^ C^T^'e %m^% ^1 

mm ^ »f^tri ^ 



8^ 




C5t^5f c^cai^ 5(C^ ^ t^’1 ^f?5(tS{ 5F?1 ^t'stf^^ \ 


^1 ^^t?r c^’?^ c^zm «it5TC5!i^ 

'Sdfsitil ^iJl f^*rf9i ^’i^zm CH^ ^|fi> 



wf^cww 

AB f^»lt^ ^t? P^f5 A '9 

B |^t?r c^ip I c^tfe cwt^ ^^i- 

^t^?f fRc^*r ^1%c^c5 I 


^wTx r^ : ivp Kitvsz^ I 


«(t*r5l «rff^ se siw 

I c^m o\^ cw'^ dfm] flc^ 

^•s Wf^«f CK^ I ^tsitCW?! 

A «ftc^^r (fpcar) «rf^^ z^ ^ 


B atTC^^ C^WZ^ CW ^1 >|^t^ ?9I1 I ^«^^«^ 


^^TC^ni fiff ^ fwc^ij '^t^l 

^ I ^£1^ ^ A 

9 B fitter?! ^<itt3FC5f ^ CK^ ( Blue Pole ) 9 cft^I C^I^ 


(Red Pole) ^1 3^ I ^fs^lt^ ^ftC*r?l 9 

^ ’ttC?! I fetin' ^t^l 

?^’ii«?r ^-^ck c^t;i9 

3ff^*i ^05 ?rf^ I 

(Magnetic Meridian): ^'HfC^GS^ 

f^ff^ f^?f <3itc^ c?!^ 

^Z^li f^^I1 ^fll^ 

(Vertical plane-C^F) 'sffC^itM ^C^I I 

c^9 ':^c^'?i ^P(]^»i >i^^i c^c’Ttf^^ 3f|^*i ^ 



8 « 

^ I '6 c6t^<F c^ptc*i 

^ [ *£|^ C^t®fC^ ( Declination ) I 
S C^^'S f-C5h=? 

^1, =^f^ c^U^ c^tc^i I ^^zm~ 

«f^ C’ttmcf f^C^ '« c^®ltcsf fwc^ 



H' 



H' 


fR: 8f^*i c^5rti:«('''Q cMt5itt«('H « ^ni'^rr? '5R?T^ 

^ ( Magnetic Equator ) 

«f% ]; (3rfi|^ ^if qscer^ iFrft^ 

c^ c^tc*l 3[i «rrc9rtw 

(Inclination or Dip ) I 

^C5T 

c^^'e 

^rfcsrr^j 

f^l I ^51 ^■‘ 

^fsr^ 7i%5 c^ c^*i 

^^11 «itcTO 

1tC5(3 I (Dip-circle) 

^rafS I 

'Tl (Navigator’s Compass): 

c^'fJi's ^51 f?^i ’itc^ ^ 

’T^’ri dh^ I ^^iK 

f^<m I ?(3f6 
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I ^Tmi t?Tc^ 

<1911 I di^pfB m^sil 6T4f^?( C^IS^'S 

^^?F-^5it4tt¥ v£l5151^C^ ^1^1 ^5 ’qt^tc^ 

^?ic5^c® 5t4f^^ c^m ««itC4 I 

^tcw '44 *n ’?tw gf^«i, ’Ip, «j^f^ 

fBf^^ ’JTtC^ ! 
Bt^f^fSc^ vJi^fg 

( pivot) f^*^? 

C4C® ^ill fK I 

5t^f^?i 

f^\ ^t^l 4f^*tfB 

m f^®l- 

^f9lC4 ^‘^TC>i<( 4t31»f 
( Thirty two points of the compass ) ^C®! I 41^21^!^ ^^C'® 

^?!I Bt4f%fB ^15^ 1>T^1 I >lt!rlC^T 

^^1 vii;i;i«tc4 ^^tcsi cgt®fi 

5{1 I ^^rtcRt? Tm^ 



( Gimbal’s Support) I 

fii<5 S 

’itwi 4m ^t5i '^[^i I 

^4fB >1?51Cil^1 ^f4?i1 ^^5 ^4f& ^tBl I 

^^4 s cBt^4 ngt< c4i^ ^cg I »it«(t^*r'® 

ft^T^ ill C4t^'6 C^TC*! 

<i|tf4i:4 I 3151^ C41^^lf^i:4 to to 4to 

4*^t»! ftttg ^=4 

’Tg®!C?l«rtfB^ >if4® 511 

4? I r.41^fBc4 ^■\ 5it®1 

'^t^l ?^C®1 vii^ ^^!®IC^^lfB 

^tC4lBT C5l^4 

csjiBt^jS Tmi(^ 4fli:4 \ ^4 

^tf^ 4td^ =^1 ( Stand 




3f5|t^?it^®tc^ ^t:? ilfm ctf'9^1 5IT^C^ 

c^tc^5 fe’f? %l cbW 5r*fT^5! ??it^? ?rl«ti i 



'sasil fP? : CSRP^il 'Sf^^ 


C’lf^Csi^ C3[^1 ^t^l I ^tCW '4^15 

^t^l 1 7i5f,jr C^t^fSc^ ^Mt>! 

I p^^rrg^i’ 

^tC5!t5T 4ffc^3l C^^P cm ^fl ^t?*! 

m (7Pt^'8 fift^F ^1^?:?[ ^^ i 's^^'srf^j 

CW€3I1 I ft^l vfl^l 

>f3lt^3|1 .il^p^ «f!^3lt^ ^311 I 

c^v^ ’TO «ff^t3i 1 #t^ 'e 

>f9t^^1 «IC^I^ ^tc<!il ^,f5 «%1 >!3I5T cg^l %?Ft 

I «ft^T’3? cfTtC^iJ Cf fki^SS fi[fil^ I 

P’FfSf cwc3i<i I 

c^ ^ 3Tt?t?:?lT Gin? ^?f5^ 

^JT^iRl ^Jl^ ( Equivalent length ) ^t'€3I1 5(t^i:? I 

^t3l1 0’85-va? ^t^t^tt% *«ttfs’*r 

I 

Gffum 51^»n («rt5lft®) (Mapping 

Magnetic Fields ): ’^C?l‘«{tisl% C^PCi^^ <53^1% 

tff3T«n ^^1 I (?Ft^^S Ftf^f^CT 

5I9fC?«n C5h^ C^i:3l3l sitarfs® ^^^\ ^t’3 1 

cTf5i« ^5n:^3i ^1 <Tte? \ 



8 «» 

C^ 

^ I ^51 c^ ^^iC^cai^ ^tcsitiRl 

(71^ »R^ CTO '6 ^im ’if’Sff^^ c«fcai?( 

?^i WTO ^f5?i 

CTO^ I 

(x) c»rr5tgc^?r ): 

^«p|t>i ^f*r^ ^’rrc?( c5)^^ 5(5(j^?>f \ 

CW^ ^ ^f^?Jl ^I^CSf?! 5N1 



«85R 3it5Tw C5h^ CTPdts Jit^ai 


5tf^f^c^ C^rt^^ c?«?1 I (7H^?I ^’f? 

f^lto ^c§i c^^l T^m 

3lf^ I «l5tc^ C»lT?t?I *ffij*^5 

mm I ^ c7itr«f»i^ 

mm\ 1 

(ii) #t^ ’rHETCTJ; c^ 

^itf^l): ^Mt>f tfm m?tc^ ^?n i 

c^Tc^ 5itTii ct[:if 

mmi;^ ’^f^iiii m\ 
c&h’F nwt<'« ^c? cw'S^ii i 

(^^^ ^?n ) ^m. ^1^1 

«ITW ^TCf ?^f5 f^5’^f5?s cjr'851 ^^511 ^^tf5c^ 

mu ^^914rf^ 

(Tff^'i csi^) ^tc^ j <11^ "©tc?! mm 
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I C5(?F«:^ 'Sip ^^ii1 fk^f\^ c?i^^ 

^tc^ I ciJtl iv^ apsin 3if^^i ^t^cii I 

^C^il Utl^fwc^p mt a^ ^il*l ^ill 'S 

■^•nt’! tSJC^J^ Ci!^ >l“s^ ^1 

I fwc^ '^f^i(l <mm\ i 

TTRc'® ^5ICi|ilt«f% cs;?' ^ ^HVs iffflpi 

•OfSPC^ «fCil*t ^c?[ I 

® 

(S) 

©0 
0 
© 

«**<? 1^: dlw 

c^'e ^tc^ C5\^ip waiif t5 

(?PC3[ f%it 5?T| 

♦ItC? I ^ip ^ r3f^H ^CiFil 4l^t^ 

«f^t^ »1^I i(t9 I C^ «^5t^ 

iftc^ 

nt«iii iftii I 

(Neutral Point): gifC^ 

W^cafil WfC^t^'S f^*lCi5 «nf 

^ 4(t^c®(jir t^iF ^TsiTsi niW 
^t^pl ^tc»i (^i’rs^< ^tc5[) (TFtsf'e ^91 

f^ Tft^ ^] I f^i^c^F (^ fh\ I 

f^*fp$ C^T^l'S C^t^ CT fifC^ ^t<il 

m f^Z^ I ^^■\^^ f^ill ^wmi 

^1, HTc^V 5{1, 

«m*t ^Cil *111 









t «i*fT^ 

’TO C?^1 '« '®'^’ 1^^359 Pi vSl^s P 2 - 

f9*59’ C^rfi^'e 



f^l 

«TOrt^ 

^pS^«\ ( Magnetic shiel¬ 
ding ): ‘il^ffS trC59 ^1 
^Tch cwl^ 5n:9J 

^95f5 »l^t^1 9tf^1 

^T%9 C?'e?fC8!^ 


vs^sj^ cfrai S-c^j v C’PPl'e *t1%*tt^ 

?tf5i?ii>?i(:^?FW’Ri«®<rf^’r=Tf^=t cw ^f9C3i 

(deflection) 


c^itm ^tc^ 

*ii^f5 cfi^ ^tc^ 
’n^it^si 9tfTOr 
n»5t^t9 
5R1 I ^^^ 

9FC^9 
*f«lt9sl9 C9 

9f^J ^91 
iRi I 

•l^lt^tfS C9 C^t5?'e 
f*f^ ^ ^ 5( 
^ f9 C^ I C^ ^t 9 
=11 



«i5R ^ 9 g L‘ n > r j) 5’?nn n-orp 

atfirai ^1 c^tw^pas« fa*^ 


^faul =^f9^t9 at® ?1 t^f c<it»it 

9N1 *11^9 I 



c^C3i^ fw^ fsRf*f ^^T'Ss ^tC5?tFj -^mn 
C-J^scai *r5ft^t^ f^t’Sf’t*! I =5?^ij1v 

’ttc^ f%^ ^51 c^n^i ^1 ^91 cF'h’F n?tr.5f^ 



^f^?il ^tc? ^11 '^(Pm ?1 'sra 

c^i^'S cfW^ ^^t< ?it%5i 5tf5i%^?[ (2it?i w ^5w:?i^l- 

«t% c5h?F «jc=^*f ^3^T? fw^ 

c«i(t5t^?ii ^T% I ^5ii 3^5 ^td?i 

C^?P ( permeability ) f CfI^^ nilU<^ 

^t^i ^sn ^tf^csi c^'Q ^9imi 

«tt5 'otc^ 5\1 ^C5tt I ^ cfH^ «f®t^ 

I CfH^ nwt< C^t^'Q ^1 <>ltFt^ 

^tf^c^t'e c^m'e ^jf^a??! i 

C^^t^'S <2i^U ^iltc^ CFt^^ 

^ I fFC3I ( ) v«i?pfg 3lt5C^ v£l^f5 

C»ft5t5 'Slt’fS 5t^ 5^5R^ I 53!C5^t15f^ CfH^t 

’tfTci^ 5f5J fW51 I 59!mi 5lt^ =^5fN 

CfW C^3S« 5lt^ I 


II >IW*f II 

C5p® ( Magnetic field ): c^Ft^'S ^C^ia Ftflf^^F C5 
^«fC9| 4r«t5 55 ^ 59IC^ai ?1 C^at \ 

,i|CF^^5f c^3f »n^ ?[1 F^C55 m] nit5 I 

8 



C3iip*if^ wi '« m 2 'AVs 

^WJ d <211^ ^51 F =^J?-*. 

( Unit Pole ) s C^l. f^. 

^tf^i ^’t?j ^r*r ^ 4iciit^ ^c?, 

Pi. fw. ^> 1 . *^1^^ csi^ ^1 sjtail I 

^C^C3l?( <2it^9lJ ( Intensity of Magnetic field ): 

C’fCaill C^FtJl6 f<\(.'i5 4?^ ^15?l 

^ 2lN®iT I C’El ^5'l'SfC3i?| Tisitiil vii^^ 

(;5V^?p ^^**11 ( Magnetic lines of force ): 

c^vm c^ f<f«? 

fjf^p f^r^«t 55fC?! I ^51l'59^C3i‘^ 

ff^ I >1^31 >^A^\^ ^^vsi^^\ 

=^5( vSj^H ^?( I 

cw 1 wf^*i pc^?[ C5i?pf6 

JJ5I^e| fi,f-i^ v£l^^ fwi^^ 5lW?®f ^t^*l ’iW 

fsiptfe I ^Ipp*! ^c=sl Pt?tc^ I C^t?l« 

(c^5i5( m ^1 ) >1^31 ^^^ 

c^3i ^n 1 1 

c^ c^tc®f ^tJi^ ^ ^tw?i 

( Dip or Inclination ) ^C®11 ( Dip circle ) ^?1 

‘^ill 1 

( Magnetic Meridian ) t C^U'Q ^\m ^^llc^ll 
cshf ^C'Sfil 
^c<?l I 

( Neutral point): C^U'Q 
«!t^®ij f^Pil '^- 

2it^^j «itc^ ^131^^ I ^Pi^H 



c^ca) f^f^g f^f^g "5tw 

f?i>^§«.’tg \ 

C^\^ «TOlt*r ( magnetic shielding ): exit's 
c^it^t?'sfggc*! fgfggi fwc^r '« ^ 

f%^g fggi gi^c^ ’ftc? ^ i ^gegtg g^l ^g i 

^c^soden 

1* state Coulomb's Law of Force between magnetic poles 
arid define C- O. S. unit magnetic pole. Two magnetic 
poles of strength 5 and 7 C. 0. S. units respectively are placed 
4 c. m from each other. What is the force between them ? 

2. What is a magnetic field ? Define intensity of 
magnetic field at a point ‘ What is a uniform field ? How 
much force will act upon a pole of strength 5 0. G. S. units 
placed at a point of intensity 10 oersteds ? 

3. What are magnetic lines of fcrcel What properties 
are attributed to them ? What is the relation between 
intensity of field and lines of force ? What is ike nature 
of the lines of force in a uniform field ? 

4. Give a brief account of the magnetic property of 
the Earth. What is inclination or dip ? How can the dip of a 
place be determined ? 

5. Describe briefly a navigator's compass, 

6. Draw magnetic maps and point out the neutral points 

in each of the following cases : {i) ISorth pole of magnet 

pointing Norths («) North pole of magnet Pointing South. 
[Hi) Magnetic axis perpendicular to the magnetic meridian. 

7. Describe any method of mapping the field due to a 
bar magnet placed in the magnetic field of the earth. 

8. Describe any method of locating the poles of a bar 
magnet 

9. Explain briefly tvith diagrams : Magnetic meridian^ 
Neutral points^ Blue'Foie and Red-Pole of terrestrial 
magnet, Inclination or Dip, Magnetic shielding or screening. 





Om 


[ Molecular theory of Magnetism and methods of 
Magnetisation ] 

^^^1 ^^115 ^«1 CT^Pil i ?^[ 

1^31 ?i^f5 I 


N 

S 

• 

N S^ |N 

s 


N s| S^ ^NS^ ^N 

s 


'aiis?*^ 'stfesi '2tf%«(r8 ^ ^<.*tf% 

v£i?p I ^tf'S^ii 

C^fff 3^(f1 ’ft'Q^I I ^^1 

«i^i:*l '®t1%^1 

lff^®l OT ’fT'G^I 1 



8»5rt flar: dhf ’W’if 

*fi1^lf55 f?®t^ '6^19 

(Weber) ^C?!^ I 









t'S 

«f:'®J^f& '51^ ( molecule) 

^1*5 I ^5ti^^?:^ 

( Weber clement ) i <i^f? p<F ^-j 

C^IT^t? C^51, ^?1 

jf^jfi 'srf'ff^^p gw ^t?[i ■nll^ I C5h^ ’fwtesf’ 

'5(terr?l^ 'flC^TCSfC^ll ^tc^ ^tatCi^l I 

‘1?!’=^^?^ «f^i^ c»itn 

m 1 c’lt c^tiT'Q ^t'Q^ii ;5i i 

C^tS('S ^^f!:?( vfi^ 'QC^I^T^ 'iJiIJCSTC^ ^t®1Wl 

a '^^2(tc^ CW >£jTi:^ 

iff^«l C^l?P ^Tc^ ^T»1 ^ 

s C 3 c 23 czi cu cm cm' n 

^ Ofini cm CZI CZI cm cm 

L ~~ i I I I fl I i I i r 1 I i i i 

r^ [HI cm cm cm cm cm cm 

S cm a [=» ^ a cm N 

8 5Sf? f53i I g*?fV^ ’tfli:<i| 

<i)^f5 ^f^®( C5(?p9f%? wl^®i cw 

^ W'sfB?! 5rf^ft^«i ^?fi i 

(EwingH? S|C^ 'Srg^^ 

?1 'srt'tf^^ v£i^ 3jt5it?f 'Sft^tc? I 

5^511 ^t%1 '5ft®r1%^ 

f^lfw^ I ?^5ltC5^ v£^ Sf^^teW^'S \ 

3lti5l 'S ( Degree of magnetisation 

and magnetic saturation ): 

gW^l ( magnetisation ) i 'Sft'ffw gW'^ ^»?>rfW C5tw 

^*fT»t^'®r^ viJcsiKsiC^lT^t^ fit'® >lf^^ ?K 

»rf%j»it^i ??f ifk ’fi^i I w -iit 

« ’f^in 

(8i f53[) I vn^ 





ts 

( magnetic saturation ) l 

c5i:^ «tcs{T«Tc^ m 5^11 C5c^i 

m 5111 

(SjfaRTl ( methods of magnetisation ): 

(i) (ii) ^tc^*r, (iii) 

(i) f^5i ^^C5i?i ntc^: 

(^) "^4 ( single touch ), (^) ( double touch ) 

(’t) ( divided touch ). 

(^) S AB 1 NS ^^f5?[ N sff^ 

AB fitt^ (51C5{ A B ) 

I ^«Tc^ A ^ 



51«lf1 I '^l^stC^ 70^80 ) 

AB ?'Qf5c^ ^Tt?1 ('«i<I^ %5!l ^nc?l ^f^i^l) 

I A «}1i:^ ^ 

B 4jtc^ pff^«i I f5i?i5i 

c^t5[« csi?i»c^ «t'sf5^ c^ -sftc® 

CW?I CSl^P I AB ifvQfSc^ 

eftc« ^f5 ^^51 ^ti1« 

^fc^n 1 c^ 4itc^ o{^ f^^>s C5if^ 

<2tt^C?F ?tRc^ I 

(^) "»l*f I «{®ft^c^ ^f5 




A filter «i)^? 'BTf^t? B •sum ^'&s;\ 

1 ’tiJ ^WK^ ^^31 t 



I C^I^T ^t^l 

BO f^ai I AB ?fvs*5^ <2ftc^ 

C^^ 9tf^C^ 'e «£t^ ^’Sl I 'SfC^^’Fl 

(^) ( Divided touch ): ^‘|f5 

c^ ^iTmi AB ?'sf5<i sft^ii^cji ^t^i i 

<2{t^ ^tc^ <r?I?I1 AB-g 
^ 3^^311 



^^®TI AB Vfsfgc^p 

^tR5l '^«TC^ ^1 1 ■^^C'5 AB ffvJsfS 

<^f?(«r^ I cm to C^ 1 ^i 

^^1 88 fM I AB Ifv3f6?[ ^Cl5 to 

^ t^’fft^ c'Rw ^f^c5{ fii«fi^ m'Q 

I fk^m '2t®ft^'« ^tc^ 1 



( 4 * 




(ii) '5rrc^»f 

C^H'Q Wai 3tRc®l 3{C«fT ^K^C*r5 

I W'sfS^ 

^tf^C3f 'S <2i^^ ^g I W'sf^c^ ^tf^1 

f^c5i p?P^ ^tfl f^ I ^T5i W's t5 '2J^®T 

^ ^1, '»(<f'^ c^3i 'sin^iTf^^ ^tg cs’tn i 
c^3i 

^tc^ gt^l wc^s ^r«f^g csH^ ^tgi 



5g i W'Q (cgsfii wt^tc^g sjt^?! 

) ^Rl-% CsH^ fesRig ^^,t5*t ( Vertical Com- 



8«»gt ft35 : 


ponent )-viig «f^1C5i 
«itf^ 5 l I 

jigs^ ^-i:s( ^t^l ga- 

ntf^c'S'S ^tcgc^fg 

^■\m ?^tc^ ^Tcg I 

t^Kwg ^^l^^ ?gtg^ 

iitRcsf fel ;s 5 ^ '« >! 3 ^^ ^g i 
(iii) '5l%€.-^*^ ( Electro¬ 
magnet ): f T5l c^t^tg yggjfB 


tfl-Q? ^’fg (Insulated ) 
gr^g ^tg ^^t|gi 
'®tcg 'fijgt? 
c®it^tg W'sff' »frg«f^ 
?g ^g*v c^it^lc-F 
^cg i fg^^d^gts" ggi gsfg?;®! 
^T51 C5it?ig( pgs^vQ <?jtc^ 
^11 fg^g «|gtcj5g ^tgi 



B igt fKs: giflv^agf 
c^T5[ (Tigsg 




i -I 

^1 ( Clock-wise ) ^<t«. ’?f®?( C^f^1 

m ^t^1 2tt^ vtl-sf^l G{^ 

(anticlock-wise) 'HU{ m 



8^51? fo^ ; cn^ fii'1? 


0[^ ^^3 I 

1 

C“t^ 5^?i1 m I ^f^V<2f^T? 

^Jt’?iTi 

'5itc^c»t?i ^JT’^fJl: c^w ah^ c^i^ 

’^?t<C^ NQl^Sl^t^ ^’1t«t^ ^1 'Slt^ff^^ C’5I'C31^ 

5Tf^^ ^tc^ C5^1 I 

?l^ig 3ff^ ^ UQ^» CSl^P I 

?jtf^^i fwc^i hf^^F 5^^1 ^tff m i 

^ I 

?t^ «I^®1 I 

^^'9 ilt*! [ Destruction of magnetism ] 

(1) C^U'Q H5 C^tc? m] 

5t^ v£ici^^tc^ I (2) c^ti^'S c^cai 

fwc^ c^^ ^T%®i 

5?[ I *5^fB ^tr^5l 

f^c®i« 1 (3) 5;^ 





tir 

aR*t„ *£tT^ 'ait'^t? St’T 

fv‘f«?n I 'ilsp/S C’fC^ 

J|-!^< Q^■\ 9 ^ <Pfj^[ I 

vii^l ^f\ ( Curie point) I C^itJ^t^ Cipcai f 

^tntr 820° c^. ; (4) 'sr^f^® (Insulated) 

( Alternating Current) Ff^C5T« 

«j^®i ^tc^ '«rt«fr^^ 51^ 5^51 ^t?i' I 

c’pcaf ?t^ ^1 

'Qfir?! 5sii55f ^h ntK hf^pp ^tf«^il I 
^ 3T^! f^f^?I1 ^tC^l 511 I 

( Magnetic Keepers ) S ^t%5! 


s 

IN S_ 


N 



N 

S N 


S 


fBai; W^ 

vil^fS 5Ftd?l ^t%1 <fffC^ CSTf^til 5^il1 

p I c?it3^T5 ^¥<11 ^f5 ^tc^c«f? ^t^l 
<lf?«r'® 511 c3[ip >i'^ir 

m\ ^5f5f <?(tc^ ^<^•^ ^t%:<i?( 

^ nii^ I v£)^®tc^ iitf^c^f ?l<fw5i ^(faiil fitt 

>15JT31 ^tc^ I 

C^tJl'Q f’src^P? «tfel 1?1^1 C5^K5? f^fegu 

*iig^ 51KI 'Qi:?i^tci;^ 'si^sf^ ^f5 

C3Rf<ii^ I 'ecuTfii ^nTi(t;i i 5ft«(tii'l 



«(tc^ i 5({:«iT ^^t?1 v£i^^ 

^fwc^ 2^^ I hU^ ^1 

5?5I C5^^«F ’nfs'cisH^ ^cB I 
v£l^^-«t*(»f ( Single touch ). ( Double touch ), 

^ ( Divided touch ) f^f%« <2ff^?ft?l ^^*1 ^1 

*ff^«t^ ^51 I 'Q mi^ ^Ht'S ^^51 ^51 I 

«f^tc2^^ c^c3i c^ mm 5tf^c3! f^5i^ mK 
(clock-wise ) ^fcsi ^ C^t «{TC^ ^Ts «ltc^ 

I m'fi 

'sit'rf^^ ^T'Q^ii i 

'^^ i^(.m «i'f 

^HC*l 1^ I ^^^1 «(tC5lT5I CbH^ f^ t 

i{l p I 

vije^flden 

1. (?i'ye a b?'ief explanation of the molecular theory of 
magnetism. 

2. Describe the following methods of magnetisation : 
(i) Single touchy {ii) Double touch, {Hi) Divided touchy 

{iv) By induction. 

8. What is an electromagnet ? Explain with diagrams 
what decides the nature of the poles of an electromagnet. 

4. Explain the frictional and the induction methods of 
magnetisation in the light of the molecular theory. 

5. In how many ways ca?i magnetisation be destroyed 9 
What is Curie point? 

6. What are magnetic Keepers and what is the principle of 
their use 9 



^^€fTnr 


[ Statical Electricity ] 


^ aC'sq^ 

% f^’ 51 ^ ^1 ^-n 5itsi (Scst^CJ^ 

fTf^l f?^l'=k ^1 ^ 5 !-f^ 5 J€^ (current electricity). 

f^ 5 jv»t% ^ffF Guts'S '^itcsi ^1 ^csf 

■fe•^ 5 TS^ (statical electricity). sjtsc?^ 

'KiTf^st ^ I (Thales) 

'^(It^fltsil Amber ^1 C^t ?lt ^ 

nt «1 ^ amber-v^i? C^ 1 ^ CWlfe ’«rt^^*l 

G?l5pf »tf5iC^ ’ITC^ C^ amber-^^ 5 ic?5J 

‘ 5 tC^^«f 1 C^T^“f I Amber-vil?! Jlt^f elektron 

sit^i electricity ?t?it!;^ I 

^' 5 C'^ ^®fB ^•f‘ 5 ii:®?i I 

f 5 ^f^ ^t?I 1 WT 6 ^ 1 ^*ir^ snc^ Sltc« 5 (C 5 ( ??f cn^ « p 

I ( Ebonite ) « iptc-^f, “sit^il « 

’|'®l®lt 5 {, ?ft^^ «11 (perspex) 'S cW 

^t 5 !l 'S tftttc^^ Wtm ^1 

?pc?i I «2i?Fi? Sit'd c^ '^‘\^i^ ^sj^i 

^t?ii '-it'd i 

«iW 5 f ^1 51 # ( electric charge) ^C «1 I C^ 
51 # ^«,«ia ?g 'il^lt^ 51 #' 5 , ( charged ) ?1 

1 'is^ 5tt#a ®¥ c^ife c^lfe =^ca 



^ mn ( Frictional 

electricity ) ^C9[ i 

I ii^fB ««fsr ^t^l ^^^■\ 



«.sit ftai; f^t t>iit feat: 

^t^tC^l CVft^F^t? (stirrup) ^5f%1 I 

?rrr^5? ^15C?F'9 

«(f<C5f ^tc^1 
I T^% c?i*tcsr vn^f5 
^T5{t?( ?iw sftfj^^ ’^FTC^' 

^T^Z^ ^Z^^ I 

'»it^i'^ c^*tcsi 'Jtt^ftg <i^c^ 

jgrsn^^l ^?tii a*tc5f 

vfl^ C«!^1 0*5151 

f^?f^«i 1 ^^f5 ?^C5! 

^C’fl 1 >ft*rt^0^ ^C5! 

sjetfT ?^C5S 9\^\ fif«rt^?l ^5$ 

Ft# <11^ ’ftC? I v£l^ Wt5?1? Ft# 

I ^t5l1 5I^?f1 ’^^‘T^till ’mf^ 


cxtZD :- 




^-j 


n 

L 


SR fK? : 





^ ^^\ 55 f5^*i I 6t#:^ 

CBt%^ ^51 5tti:^ ^f5 Krc#5 w 

'»it«rfrR5 sjc^j 55 i «i^t?:5? ’^Iifl5« 

( positive ) *fl5^ ^gr4J5ft5 5t#C^ C5(C'yf1&^ ( negative ) 

^»ii55i ’t5l>»?t5 ?rtf^c^5 -nt^d 

>6 51# I «{^FtC5? 6t# »!5inf55l1C‘l 

9jtc»f ^5t5l ^f^5l ^5tCTf? <2lJpt^ 

CW'851 5t5lCf I 

#15, ?fi^5 ^1 c^tJi'9 5^:5! a*i^ df^1^1 
5^^ f5^5s<S}^ 5? 511» a*r5 'Sff 5^5 W« f5^‘^<SJ^ 55 1 
'6 5f5^ 55? 5C5T *1?"^ ^^1^5 6l# ^<^’15 55 I 5^l5rlf55 

5^5 f5C*l5'»tC5 5f5^ ^if^l^l C5'851 5^^ I 




?f1^5 

([5*15 

v£.^t5 ( Amber) 

<i^c9ii>r 

5t^ 


JFlCSIST 


^^nfw 1 

#15 




^tf^5!l5 C5 C5r1=1'6 ?[W <^5M5 ^®C5^ 

5^c5, C5 5'^fB5’yi^i ^If@i^l5 ^ic-n ^i5ti:^ 51 # ^ 5 ^ 

5t5l5 ’fc^ ^t5tc^ (?(r.5tfg;5 st# ^^<15 5^^^ I C5*tsi ^ #15 

#tc5 ’ifafSs 51# a*tw c'^i:^f5« 5 I# 5lc5, 

55fJ1 'S C5*t5 5^w 51# >6 C^’nc?! 5l# 

5^i:51 

C5 C^W 5f5^5!^ ^^C«l5 ^151 ^5iC^ 

^1^5 f5^I^ 55 I 

'S (Conductors and non-conductors): 

Cf[ 7\-^V[ f^sl 51# 515C5f 55il59l 5sf5C'® 

^1?:? ^I5icff5 ^esf I c5srJi, TO 5t^, my 1%?51 

3iif5, -srrto5 'Si^f^ I c^ >15591 f%^ii f^?ii ]p(# 





«(’tf^^t|t ( non-conductors ) 
Tl ^1 (Insulators ) ^C»f I C^^^ '^^■\ 

#t5, cm* 1 ( carbon ) 4J^f^ ^cwf5 

C^ ^'Jfl ^^\ ^?IU^ 

?rt^^ ^'6^(1 f>l 

5t^ i ’tcl^ ^tf5!^tC'®'8 

'Tf^ I ^ ^Tfsi^l 'siSE’itC^ 'il^fS h^C^?! ^1^1 

55CJ(J C^lC-sifS* m^^ I 

HU5 5tc#ii ’rr€?(i j^i i ^t^l 

M# ^^z^ 's nlHwf! 

I ^(fvf Pf^c5i^ 

?5t^'?1 ^T^1 c^f^^ii ^t3ri 

-SiZ^H ^C?l I ^9f5 ^si'StC^ 

<itc% 'ii^^t:^ 'arr!%^^^®t i 

[ Electroscope ] 

C^ ^3 3T31 C^t^'S WC^ ?(1 Vila’s ‘»(lf^!:5{ 

-sTff® f^^?i ^#1^1 ^1% 

I tcsi^ctfC^TC^I^r ^’^ll 'il’JtR I t?t?1 

(i) ( Pithball electroscope ) (ii) ^'P'lai 

C‘*TT^f^^P^ (Goldleaf electroscope.) 

^f®e,-ft^«l % f®^i3!3 f^«( ( Pith ) 

?c5i I r*tc«i?[ ’rr?tc?ij c^T^ c^t^ ^ 

■^^1 S[t^tf^ 1^9 I ^^f5 r»|«it?[3T 

^jt'Q cm^^ %^-\h'\ 9\m %im- 



4»8 




I 5TC#5 f^5t? 'SJ<t«> ^t?l1 

5t# -aiTC^ 1% Sl1, 5tC#5 <£l^f^ f^<?I ^<r«s Ft# 
ottf%C5l fV Ft# 'STTCF^t?! m I 

vil^fS <I®C^ f’t^^CST^ ^9|f5 «l'«tC5l 

1 f%i 5(c^i m 

^9|f5 ^ttc^ I <t^f5 ^^cst ^1 

f^k ^11 



t« « «85R feai; ^^‘1'%^‘tS nff’ft 


5tC#?I «tfr^ >5^W '5l<T«^ 

Ft# c^tc^tfS® ^1 ^f\^\ a«ics( c=?ts{'a 

^fj^i Ftc#?r '^t?ii ^fk^ ^Ri’si I a*tc3( 

^«pf5 #tC5?i ^t^t I #TO ^rs 

CStC^fSs 5t# f^^C51 m*t I 




«e « §as S Pl«Rt5I? JTt^tC^ «ft«(tPl5| Mu 


51# f^<t^c5i^ 5tc#? OT-nfiS^ i ^ 

9® «?(c^?r 5fw ^^c®t ?c®?; st# f<i«!i^c®ii! ^ist^rf^? 

##tv ^f#fBs I 




^ ( Goldlcaf 

electroscope ) 

G : vii^f 5 ^1 I 

s : fifn I 

D : 5 t^f^ I 

R : trf^? I 

L.L: ?fc®?r ^C 5 ? ^tfei 5^15 

T,T ; c»!T^t? ’tt^ 

f 5 c^ I 

’ftai I r- ^ 

t% 5 t^ (ii) «{f f% I 

(i) '?5rf«rtw^ Pf6l?r s c^ c^is^^. 

«I^?I 5t^f«9 ^ci? 

^t%5i '^^■\^ >fr?l?| 5|t? \ 

’Sflijsrm ?ltc^ I 

{ii ) '«rt<(tC*Rr : r.^TJT« nf^f5« 


<►5^^ ftaf; >?<*t3f f^t?*! ^t5l f^5t9 

^1 ^C®! <15 COIR'S ^p{\ 








'5»4j 

^fij 1 ^^i[ 

cttc^c^i?! «rtfsit^ ’It^ c^ 



tv' T * 1 *^ feai: '«[t'(tp?3 «tff^ Ms 


^t^1 51# 5tc#?i 1 

1%^ ’It'® 5t# '€ 

5t# I 51# nf^fS^ 

'flTs ^tf^ 5ptcf 5^511 

^zifz^ 5l#e I Ttci 'siW^f 

f^’iFf?l‘t 51*1 ^t^l, ^1515t#« CJ1C^f5« I 

[ Electrostatic Induction ] 

M 


H 

5tc#9 ar^tc^ m ^^f59 >ic«(j 5tc#?r i 

(Induction) ^C911 fl^tf<1^^ m 


+ 




AB-C? ^tCS(1 8-4^ 1 A «ftc^ 

^C!| ®tc# va=^5f5 c-c^ ^;;ri i 

AB-^it^ 4rtc^ Ffc^?r \ ^ Frc#?r 

« 4f^f^ «il^ ^ f^<^( 

^?I1 ^ I vH^ c^t^ JCt^^ Ft^pf^ M-djii yff^^ vii^fg 
H ^<s\ti 5T# ’!*s«Str?5F ^3jf5 I «ff^^1 

^f5 A-«rf^^ ^ ^t5(T« 5t# 5f5Ff^^ 5(i:«a 

«ic^»f 1 v£)^i^ 5t# ^tJ^1 5tc# ^t%5 C’tt'^- 

^csi^ctrc^tcn^ FTf w\i^ '^ifk^i a tzttc^? <£ff sftJ^l 
I 1 ^ifw CJ^C^fS® Sti:^ *<tc^ 5t# 

^tc^ ’ft^ ^h ’ftri, A-<2ftr® CS^C’lfB® 

6t# ^cw ^Ttc^ I ®t!i^?r ®t# 5!“s5it^c^?r 5t=ffw?ri 
5[c«fT 5(tf5i:^ I 

m^tC^IT ^Pt^ 5t^f^ ^t^Jl B ^rtc^ ^r^fl 

cw^i B ^m'€ 5t# ^tci ^"^‘s ^t^i 

I 

0-C^ 5I^C^ ^t?I AB 

®tc#?I ^mt‘ A >6 B TmU 5t^ 
’^^’f1^*rf*i I 

w c-ii?[ sic«(j c^c’ifS® 9it^l udt ’fft’Pi 
P^c^I ab-^ a aim ’if^fs® >6 B-^c^ c^iu-sifs® «(f^ 

I 

‘il^ C'^^ 5t#C^ '5rfc^*t^ {Inducing charge ) 

uq?i^ AB-^ 5rc^T 'sit«(ti( (Induced charge ) 1 

C-C^ ^ AB-C^ 51^ ^C9[ 1 

( 1 ) 

(2) «Jtc^'«rtcw ^*rtP5?ir^’ffl®'s 15 







( 3 ) I 

( Earth connection ) 5 c^t^i'e 'sfffl^ 

?it51 5ftf5g 7\f^ 

^1 sftlBc^ f^Tt 

^ I c«f?:??i fjf5i 5t# sitf5c^ m i C'^U^ 
^t?l srtfS^ c^T^rc^it^ m i 
Fr:#?[ f^?It^ ^M?I SIR s??1 me? I 5tf?to? CTO 

?t? ?i ?tte^ 5t? 5TS|^ 5t#« c^srf^ '^f^f!? src?j ?1? ?1 

?T^e^ I 

«rf^ ^?i1ir ^^t?i: CTO'S 

^fil^«l ( conduction ) m?1, 'e «ItC^«f ?t?!l! C^t^'S ?^? 
^femST '5(tf^C5I ^t?1 I C?TO 

??1 fteF? ?t?1 fn??5T ?sf?c?f 'sitfr® 

?^c? 1 



! '«I'tt5^C*t 


'«rffe ( Charging a body by 

induction): 

^?C*RI ^t?l C^Ts^'S C? «ITO FtC#? 

'»rrc?*tc?' f?*i« ^ i m# 

^fB? 5t#c^ 




m I ^?I1 c ^t^l AB 

^911 vii«|a[ sftfSc^ AB-c^ ^f^C9I 

^«t^1 AB-C^ ^j^ccs? B <g}ti:^?( 

srflSc^ 5f9l?1 I A 5T# ^TC^»I^ b%^ 

5Ti;#? «nf%c^ i 

( bound charge) I B 6t# 

'« isrfc#? sfctfj f<i?p^<i 

sitfSc^ ■sfc^’n ^fac^ I mn 5t#c^ ^ (free 

charge ) I nC'K^r ^Z^ I 

c-c^ ¥Tcw AB-f ^i 

?t9T ( ^fC^?[ m ) I C-C^ 



fi«i5: '*fti’i"f ^ 

A-5}tC^ Bt# AB-^ 

i^tlll AB-C^ I 



C«f^1 ^t?f1 FT# 

^ I AB-C^ FTC# ^fgc^ ^^C5T C-i£t^ 

Ft# C^lC’tf^^ ®1^C^ ^C^ I 

9t?[1 ^?rl % ^f^v^'^efc^ <?( ^T^*t?i Ftc# '«rt1^^ 

fiicnt^JT ^T?t? Ft# ^ 9f^c^ I vjf#(g^ 

Ftc# ^Tf^^ ^f^C^ a^fC^C?! C5lC‘4f5^ 

Ft# ^ ^«Tl1 ^ttc^ ’ttCil I ^f?«.-f}’FC*f?J FT^f%^ ^tc^ 

<(fef Ft^r^fe ^fSF Ftc# vii?f*v CTrrsiliT nt^ CJlC^f5^ Ftc# ^tf^"® 

?^^C^ I Ft# ‘iWfC^ ^t«ft5l C^C^ffS^ Ft# ^ 1 

c>!t5Tt^ ’tm ^tiri ^^TI1 ^t^t? IBc^^ ’ft'® ^fBc® 
Ft# §'«.’ra ^tc^ I f5cs(^ ’ftc® CSfCn^® FT# ’ftc®?[ 

4ftc^ ^tf%c^ nt® <«ttf%c5r sftf^c® Ff%fi ^it^^r i 

Ft^f®f5 *^4 ^f^TiT :5|c#?i ?(rf5C5i '^<<tcari Ft# ^®5 

FT# ^'STlt?! ^tf5c® >2rc?t»r lil^- ’ft® ^f5 I 

fBCJf? ’ftc®?! Ft#'Q ^ ?«T(tTf SltfSc® FfifTlI | 

’T5t^Tl1 Ft^f®?r ’ff#f5® FT# FT^f®, Mt^tf'O 

'« '^<’|C3I ^t^TII ’ff®C5f 1^^ff^®^tc^l f5c^^ 

’ttc®'« f^’fit® Ft# I ®r®'^-^l^*ff8 ’ff#f5® Ftc# 

'Sftl^ ^^C^ I 

®rrc# ®ftc55»f ( Induction precedes attraction ) ; 
c^^'e ^tf^® <1® W ^t^C'^?f I?p?f1 ^1 
h^f®^ ^C^»f ^Tf I f^<i[^S!^ 

5Ptc^ ^t^® 5®c^ <ff^C5f f^<?f- 

?C9!?( C^ Stt^ ( fFC3f A ) ^fi^® ?I®fBiI 
f^^cB, (Sftc^ ?i®f5?r Ftc#?i 

f^f’tlf® Ft# '« <£itc'® (fkafB) ^ 

51# ^t«C*ra ^ 

^ I ?®fBg Ftc#^ ^ffm 

A fiftc^?i f^’t^® Ftc^ B ^zm ^ flft^Tl 

3^f|® 1^^^c«t^ ^^tTl <£r^5| ^tfl ^ I 






^51^1 ^^51 iJ^C^ >^4 

5IW ^ I "Pt4 

'S fkf fH I ^tft^l Wl^ 

f^?Fl«l ?FC?I I 

flW? ^tc^ c^U'S fir^T^csj^ 'sitf^c^ ^it'si^^fS^r 

f^’J?t?«l 1 f^^i'^sj's ?^I5 ^f^vft’SFC'f^ 's 

<tr^1 ^^f5 f^^I«^'5t^ ^\ TO1 5lt 

'5(tC55’t ^t^1 f5c^?I ^tC'S f^’ffl^ FI# ^C?l I ’ft^l 'S 

fSci^?! f^’ffl^ Ftc#<l SIC^JX m ^1^51 

f^til«l p I w 

**irc^ 3^^C5f ^TiimFJ wf5 ^t^1 f^’?pt3‘l 

'sr^^l^l 1 ’^<’tc-31?j Ft# « "*5^^ Ft# 

m^ 

Ft«pf«^ ^tcf nf#fB® 

Ftc# 'srtf^^ y£i^fB ^^^\ i 

^t?Jl Ft^pf^c^ 

CJt!:*nf5« Ft# ‘ii^N ’ft^t 
Ft# I 'slWiJ ’tt^l ^IfS^ 

<tf#f5« Ft# f5c^?r <1tc^a «ltc^ 

Ft# ^'^’ta I fi>w? 

5^C5! ^^tc^ ^'^’la ’tf^fS® Ft# 

5itfBc^ Fptat attest, 'r^v^ stl#5t 

’’ttc'sa ^asftt^ <«rff%c?[ I va«i^ nt^i ^^f5a’ff®fB5Fn:#a’ni’^a 

^Ts ^?ti:*fa Ft# 's fSitJta ntt^a cstc^fS® Fti#<t mi 

^t^^C*ta m ’iT^t I 

^c^ia^cttc^t^fe ’tf#fB® ^«tal 

C^tC^fS^F Util'S I Ft^f^a 

I ^tfl^ a^fSa Ft# Ftt#a 

'St?! 'St*# Ft’ff^ ^^f5? 



V 


' Y 


/7//>/777 

feg: 'Bit<frcs??i m ^<nai 





^c«(T I nt^l 5fc#?r ’tf^t'i ♦rt'S^T^ 

I ^ 51 # 

•^m 5tc#?i ^f¥i 5^c9i 

5¥tcw ^1^1 5f?;#?i ^•v*t 5f®nii v*j^^ *11^1 

5tJ! 1 

’^•nr ft^ ^sitcsRT ^^11% s #15, ?rii^^ 

'Q TtTOH 

’ifl’Pl 



’5151 ^^t?I 'Sf5lT‘t 5^51 5l5 I #tC55 Item 

am?(5 Jf’l CW ^5 I 5f^f55 ’ifl'® ftC5P§f 

’^’51 #151 5tC5J I |fn 5151 5f59l |r*f <151^^1 

^5=^15 C5'1^'e tc^^ctimcn5 ^Z9 <151 ?5 I 51^ 

^^155 C^W'8 f5’ft55 ^ ^1 I '315^5 ??^15 5l^ti:5] 5^5 '6 
f5fi55 ^511^5 I ^5i1 <tC# 51C# 

55F1C^ C#5Si #tC55 5^515 5!t51 OtZ^ §^f&5 f5’?pl55 ^15 

^5's 1?^15 5f5fl1 C^5«I ^^51 C^C^I f5’?fl5‘) 5t5 nl5 ^^51* 

#1C5a 5^5 C^C-JlfB® Bt# ^05* C5*tC5l5 ^Pl BtC# ’Biff^'® 1 ^^Cif5 

f555t^ ^15151 f^ 5t^?1 ^?tW5 56l^vl^^i:«l5 ^*15 

t5itJ1'e f^1 9i’57 5551 5t5 ^111 =?351' f^^ltt'5 'art€t?I 

5^#?1 "SPITISI (seat of charge on a 
conductor ): nf55lf( 51# 5^5 5lf^C55 ^ik 51 ^51^55 

«fTC^ I ^5fB 5^ 5^'5'15151 >S151*( 5^51 5t5 I f^ISfe* 

#H1 5t^fs|f5^ Csit^I^C^ «l^f5^ (insulated) ^J1C'85 ^55 5151 I 
4^fB Bt# 5^»il*^5'5 ( proof plane) 5l?tC5I C^^'Q 5« 

f#! B1# ^^?1 C51«15PfB5 t|;?5C5 >2tt55 #51^51 C‘5tt»ll#5 



no 

^ 1 51# 5t# 

c^t^fc^? src<fT 5r9[?ii i ^ 5t# »iN»sjt^c^^ 

^ 5t# 3jtf5f:^ 5f«i?i1 I 

5i^«5it5^ m) 

f^’*Ft?*l ^1 

^U>\ C^ C^U'^ ^tCSI 
*(? 51# 3i^aitJ^^f5 ^c»i^ctl- 

I CW^1 cm 

61 # 

I 

^^^-wt9[ (Faraday’s butterfly-net 

experiment): c?l*fC5lf ’^l?! *l^?[ (cone ) '5’?f5 C6t« 

«S1«^ ^f?l|1 C^311 «rt^ ifi^fB ^t'sfSg (ta R) 

cw-siri I *i^?i f6!:3i A) 

'SltSII ^n? I ^It?tC^?I I C^til'8 


c 


'(»\bs^^ fsof: 

^t’al ^?[1 1 tiinR 

51# ^*511^^ ^1 ^1c«1^ 5lr#?l *T^^1 \ 

mc^?J ^t%?f ^ ^C31?ctlC^tcn^ 




I 

<btiTt 1%ar: <l%f?rr 
^1«(Tt^<i '«mt^ 



•18 




f 

C 4 lt^ tff^?l 1 « 

I 'ST’T^tf 5f:^ ’rtc^ 

f^?itcf, i5l#'Q ^!:®r 

^tc^ I 5!T5tC^J ^ifl^l ^r?C9f 5t#C4 

^car c«f^1 I ’itc^ i 

^tlRtft FtC#5 (Distribution of charge 

on a conductor ): *tf^^t^ '3W 

■papist?! I 

^c^i? ^aj^l 5t#« ‘^Itc^ 

4tf^ 'fl’f ^^C5l 5tC#? ’tfil^lt*! 51^3! I 

'®t^l ^3j»15l ^ C^% Fl^'S C^f^’^TtW 




^•)^•s ftai; '®[t‘(tpni 



«^C?% srf^^ ^1 A, B 'S C f%i^f5 W I ^?tctf<I t’t? 

f% ^t3i i 

5tc#?[ 3^5it?;<^t^ i 

A ^FT?J ^aF5l ^^3i fTc^? 

>r^3ff STSTtif I B « c-a}^ ^3F^1 C^l^tw C^^, 5tc#3 

(PT^tCJ? I vS^fS Bl# 

f^f®a "^4 ^ri:^?i Ftc#? 

5t^ «ic^»r f5f^(sr I 

'SRtfks ’^<’tai ^t^vfl«SF«tC^ *^4 5t^ 

^n\ <5^15^ 1 vii^^c’i 51# 

^r®i <111^1 ^?ii ^ I 

c^t5i€ ’?5ti:»ii fii*^?[i '^itr^w ¥ti:? 

^5C9f?| C^4| '5(^lf^«F ^R|SltC*l 5t# I 








'« ^c«<j m 

•«pH' m*s wkz^ 5tc#^f?^ I 

stc#? s[c«fj f^^^c«f?r ®?r«?«ft'®f% c^c’t i 

I t^tC^ (Discharging 



action of points) ?C5l i vil^fS 

^t^'Q ^f%^«rt?r f^^rtfS tff^^ii ^rftc^ i 

t i ^it’nt’ftfi 

V8 C5(C^?j 3fc^fj f^5J«.- 

«P^«l ( electrical discharge ) 'srt^Tr.*t «2l5'» ^ « CFf^ '^^- 

’itCJ^I I c^'e 

C*iC^ ^'S t5 ^tf^?i1 ^tc>i ?^C9! mf5, ^?i^tf^, nt«f1 
«r^f^ «(tc^*t ^1 ^ I 

^tfSc^ fiic^«t 1 c^ic^ 's ^c»{7 'srMc‘R 

W f^§IVl'5«l ( electric discharge ) '^^'H ^C® 

sftfB?I sjcsij ’tf^sjtC*! filC^n ^Ci} Vila’s 415x3 »t^ 'S ^tC^Tt^ 

4l^f^ ’ItCH 1 

(Lightning arrestor): ^71^ 

^91 1 C5|t^i ?rl ’tl'®c¥ 

5tflfwc^ ^-at^Tii 4it^ cw«^t»f 

^:5 =it5it^7il c^f^Til I ^5^ 4ft^ <ii^f5 
5lf^^ ^C5 ^C?I C4ltR® ^^1 ^71 J l1C?f?| 

«ft®f57l 3lf^ ^‘Wl^stc^ ^t«f1 ‘^^*N 

4|TC^ ^?l^f5 ^711 ^tc^f 1 



h5j%v 5Tc#?r 



%i silf5c^ fifc?[“r I 7f% 5t# f®^a f?5i 

^r^is c^ic^a Tm)^ «(T*(tc^a 

^f5c?f I %*fc^ii csic’q -^m 

♦ffa^rfc^i f^^Tvnspt? ^1 *4^^ ^11 


[ Atomic electricity ] 

nasftK Atom ) ^JTl f%?tCf 

5(«j n^f5«'s ^1 c^c-nfS^ ?r^FC5i-< f^i<!. 

I c^zm v4^f5 'Stfl f^^ff^it^ ( Nucleus ) Fff?l%^ 

vil^ {Electron ) 31^91 «}C^T?P I 

'53 515(T;{ I to? ^9r^t? t5 'stit I 

t^^flRit>i'e fiftn 

^^3 «*! 5T?1 I C? 

^fl^^lt*! nf^f55 6t# "SITCI ^?T3 5tf^f?C3J *ft^- 
^*l«t%91 C*t1^ «C^f55 5tC#3 ’tf^- 

m ^i?t? >if^^ mu I 

>11»rf3«f^ ( Neut¬ 
ral ) ^rm\ ?[ca[ m \ ^Tl*t 1 .;r fKii: sft^l 

n?5rf^ 59!t5^ ’Ttc3 «i3Tt*i 

=?1, 5?rt63l 3pf?t'5 ^tc? I 







f^f^a <it^? 1 t^Ti:»? 5j^ 

( Free electrons ) ^c®! I 

c^TR« ^ f^fBga > 

’t?IsiT‘l?l SIC«(J 5K#?l ( deficit) nf®f5s 5tt 

’f^l^ftlf^ ’ff%fi>« 5tc# 'srff^^ 2^?! I Ufm 

CTC^f5« Ffc# 'srffs^^ I v£i^ <ff^l^ Tl c^c^fB^ fTc# 
♦Rsim (ion ) ^C5f I 

COIR’S ^^*1 ?1 ^?1 55it5C5ig 

^?Rn ?[CJl ?F?r1 I tf]5 '« C^*t5i ^%5f f 

a*tcsia i5f»!?i ^n i stwj c^ic^fB^o 

f f5 5Ti:# a^c?? 

C^*t5f C?1C^® 5tc# 2^^ I 
’tf^fB^ stt# c^t^'S '«(^tf^^ 

^ nfsIB'® Ffc#?i ^t5i Tm I 

^C^T ^ «}tc^ C^lC^fB® 5t^ 'Q 5^2ft!:^ ’tf^fB^ 5tl#?} 

*tt^ I 5tc# 

m «ftc^ ^f^i?!! ^^\^ I 

’if^fB^ 5t# « 4ltC5 c=^r.'?ifB^ fTc#^ ma i 

Bt# ’ifasit*! 5tc#?i ^ C5at<*iT'e 

I Bl#c^ cs^C'nfB® Bti^?! 1^>iti:^ 

51CS( CWC’ffB® 5tc#? ^t 05 4'80xl0"‘° 

electrostatic unit). 

fe’f?! f^«?I’?)5| I ’fWtC^N ^'®=2P'®f«f 

^591^1 ’iPV, 1 

^ft 5 T«s s #tF, c?i*f5i, jptcsi^ |^Ttr»r 

^iic«T 5tc#a fi^ 

«ITOI?I—Btw 'S WC’tfB'S Ft# I 





llr 

^'« 

( conductors ) vii^i^ ^f?C^ *rfnf ^ 

( nonconductors ) ?1 (insulators) ^C®! I 

( Electroscope ) : FTC#?? 

«rffiTf^f35 ^ri ^ i 

"51^ : (i) (Pith ball) ^f^vfl'!5p«t «ilTN 

< ii) ^<^(1 ^1 ( Gold leaf 

Electroscope). 

'SrtC^*! ( Electrostatic Induction ): '«rtff^ 

fitter 

^1%^ Ft# ^?ic£ttc^ Ftc#?r i 

h^?F ^c®T I ’®itc^*t^p 

'srrf^l 5t# ^ I <lf?i5(t*i I 

31tflc^ ^fBcet ^ F1# sitfBc^ 

sfsT^ll m I ^t?l1 1 

Ft# ^?t^t \ 

^ ^ap^Fl c^^test i?5 C»l^tR Ftc#i; ^5?'=5'9 c^^lt 1 

C^Nt'S *3jll?5 C^«ftC^ 

?t%?r Ftc#5 ??i I ^?r«j ^c®i i 

^tCFfc^ wl^C?fT«l^ W'® ^W- 

^*n?i ^ I 

<sic^i^ ^tfl 5t# f^fn^ t%^f?F?rt5i « 

Ftf5%^ f^ftfS ^1 C^{f:^f5^'Fl#1%f%^ 

®»^^1 I fitt'SJ^ Ft# ^ 

( ^1 Ft# ^'851? Ff#f^ftiT 

( Neutral) i^^[ i ’fiisn^ f^feii 

Fti# 5^1 ®i'v®f?t ^^c®t c55C^|5^ 





•\ 7 > 

4-80 X 10" s. u. ^?tc^ 

5tC#3 ^?I1 I 

1. Give examples to shotv how electricity is produced by 
friction. How can you prove that there are two kinds of 
electricity ? 

2. Describe a gold leaf electroscope and explain its action. 
What are Us uses ? 

3. How can you use a gold leaf electroscope to detect 
charge and to examine its nature ? 

4. How can you prove that two opposite charges in equal 
quantities are produced by friction and also by induction ? 

5. Explain with suitable experiments what you mean 
by electrostatic induction. How can you charge a gold leaf 
■electroscope by induction ? 

6. How is charge distributed on a conductor ? Explain 
with suitable examples. What do you mean by the discharging 
action of points ? 

7. Explain with a simple diagram the action of a light¬ 
ning conductor ? 

8. What are electrons ? How can you explain frictional 
electricity, electrostatic induction and electrical conductivity 
by electrons ? 





'Q ^ (Electrostatic Field and 

Coulomb’s Law ) S «i}K^, 

5tc#ii[ ^3yc”sfai 9ttc^ i 

5(w c^t^'Sfel I 

Ft# ^1 m?ifB^ ^Mcsfcat 

v£i^ f^i ^91 ^it^i:^ <itc^ I 

5^fB ^1 ^wc^?t 5{c:«(j 

3rf5t1 : 

5i3rr^»rt^ I 

git g2 ’tf^sjtej, r F s(w 

^f^C9[ ; 

F < ^^f®; F=K. K \ 

?(fw Ffc#? (Electrostatic Unit) 

iilH’} C^ Ft# t£l^ C5f. fir. fC? 

^5tc?r?r srw ®t|sr ^er fe?rt^9i 

9l = (?2 = 1 »* = 1 F= 1 I 

1 =^|-5 .*. K = l. 

/. ’?c3i^ : p=^39 

r 

f??t'f^^IC^^ FtC#?t 5tC#?( ‘4^, (Electros¬ 

tatic Unit of Charge ^1 E.S.U. of charge) ^9|1 i FtC#^ 
fjl, f#, vsi^f?fve 1 



f5i. f^ ^U c’^m C5t^ 3 X 10» 

m Ft#C^ «il^?|! H^\ I ^9tc^ 

( Coulomb )^9i1 I 

( Coulomb ) =3 X 10® c£i>i, ^ Ff# I 

S 6 ^ 8 fJi. f^. ^iT. 2 C^. fsf. ^c?I 

sicsfl ’^f350‘1 ^5T f^?l1 ? 

gi=6 f^. f^. «a>r. 

<72 = 8 fj!. f^. ^3T. v£l^5f 

« 

<i)^^ r = 2 C^. fsf, 

r ^ 

^f^e. ^91C^C3Rf ®lt^9U (Intensity of an electric field ) 

c^t^'e 5tc#?i ^sic^caf^i c«Pt^« 

( unit positive charge ) 5t#^‘3 C^ f^ll 

^Cil <2ft^®!J (intensity ) \ 

q 1%. f^. van v£i?F^ nf^5rt*i 5t# r pc'^ 

51# <it^ ’^aj nten 5H#ii 

(Electrostatic Potential) % 

n^c^cai en't^'S 5t# nl C5^1 i 

cn^t^e A « B fn*ii va^f^ nf^fS's 5t# A 

B fn*^c^, nl B A va^fS 

f^c*tn ^ i vat ni 

tcsi^fS ^ nc5f i 5t#^B5 

fni A fn'sn ^ten 

5t# A B-van ^ttc^ I csic-nf^s 5t# t^Ftg 
f^cn^ B A f^*?5 ^ttc^ I 

c^tn« 6tc#^ 5tf^fw:nf c^ ^s^c-sfis yn ^t5tc^ 

c"?!! ( positive field ) ncn i c^caj? fn»^5 





C*ffC^5lPi^t91 ‘iltC^ I C^C‘5tf5« 5t# ^1 C*PC3l ^1 

C^cai ( negative field ) CSlt^fS^ 

51# ^t'QTlI ’It^l M^l ^ltt^ *ttC? I 

^iR^ p « Q-c^ nR^t^ ^1^1 ’!*^ 
s[W c^fJifB 51# '«(<i?ifBc^ fijc^»t c^tc^si- 

R^ic^i'-a R^ii 5 fRc^ I p q 

^1^1 p Q--fi^ Rc^ nf^fB^ 51# I t^1 ^1^1 

p w cntcB^R?it5f 5r>i >6 Q ^w?i c^ic^5iR?it5i ^f% ’«{lRfc^ 

'S\Ts ^^?[ C’ltcB^Rntsr ^5|T^ ^?i;? R^l«, 5511551 

I 

<2isit«l "^^11 m c^, q nRfB« 5tc#?l ^sic’SfCai r 
c^t^« R=^3 C’ttc^RR^fsi ^1 R^c^?i + ^ ji?[»s 5l#fB nf#- 

T 

fB« 511 ^^51 c;ic^fB» c'TfcBiiR^t5i ^1 nR^n*! 

r 

*il^fB ^1?J1 R’^^lfB?! ^JRJI ^91 ’Itc^ 1 CD >6 EF 

^IfB 5151 ^^fB 5151^1^1 'SfTt^ 1 s 

?1tR?I1 CD 'Q EF ^‘sV^ m 51511 ^^51 I ^’[il ^Rl^ll Rt^i 

5icg ^C51^ ^«5^1 5151 51C5[ ^51 <£(^tR^ 



c 

s 


E 

5 £; 

—=--..-U-S 

— > 

D 


F 


sit ffeij: 3iC5i^i «t<it^ '& ^5isil 

SIC?! ^B5^1 511 I i^i;5I^ <21^1^ c^t^« 

5ic5i^ mm ’iRsitm R^?r sn, 

1 CD si^ifB ^?p ^ii^N *lR^T*i ^*r i Rf^ ^^5^ 




'Q VO 

CD ^^ EF m «s{^tf^^ I 

^?i m I 

qi 'S qi '®ft^ST r ^5C^ 

F=^^- 

fS 

cS|^^ ^t*rt^ (Electrostatic Unit of charge) • 

^c?i ^f6 Ftc^ii 31W ^ 

vi)?p ^^cvf?( <£n:^i^ 5t#c^ f^?i ^cn i 

^9[C^Cai ^^f5 ^35 C’ttt^Jif^^It^ ^1 

I ^?I1 WsW ^f^CSI'S c^ 

^Es^ii ^z^ «?gr mz'^ st# <2f^tr^o i c^ic'^ifS® 

5t# ^^Z^ f^C^P I 

1. What do you understand by electrostatic potential ? 
Explain with examples. 

2. State Coulomb's law of force between charges and hence 
define e. s. u. of charge. What force will act between two 
charges 8 and 9 e. s. u. respectively at a distance 6 c.m. from 
each other. 





[ Current Electricity ] 

^^5 f51%C^ fw?I1 5511? 

^tc^it ?1 nNi I c^Ti»'« ^tc?? 1%^? f^?i 

f?^'!,2}?t5 f% ^1 ^151 f3|;?1 ?t?1 ?s?1 ?t9, 

C^W f^i I 

^tC9!t? f^^C? C? ^t? ?1 ( filament ) ?tCiF 

^t?1 “Sj?? ^^C5f 5iTWl ^1C311 I 

<i5?f5 ^1?:5? ntcai f%^ ^5? 5i^?t 5(w 

nf«fB^'« csic^fS^ ^Tc?? 

«lt5ftc? ^it^l ?tf^? I 

?t?i ^51 ^51? 

I ^C?? nir-l 

i^Jii ffeji; ^*j « *mt?stfB \fi?1 m I f?«?- 

^c5it¥ ^ ^faun »fflc? c? *t?s (shock) 

?1 5ffC^ Gift'S 151 I 




f^at; 18?t tBai s t^1 

m v«^fB Wifi'S 'Bill .?’5c^ <2}?tf?^ 

^tc? I A '8 B ^?pfB 









I ^i?ii 5i°^^ ^rc?i^ t«^?i f^i 

v£i^ K»r I f^5I<!.-'sf««! ( electric 


discharge ) i f^^jv 
'»i'?[c«t?i C’^caf a 
( potential) ^ 

^ _ 1^11 ^i}*! 

I T^% 5lC«iJ 

g^f5 yq^- ^^ef,e | 

^t?fCiF ^911 ?[T?( ^(1 I '^tfl 

55l-fij5I«, ^Sfl I A B 



A-ai?I f^'5^ B-i£|^ Of^if I C^T^^'S ^^TC? A 'Q 8-4*1? 

?r^i ?it? i 

‘H^fS ^ifT??i:«f? <P'«tl f?i:?5^1 ?y?1 I C5tc«?i ^tf?i^fB ’(tai 


A 'S B 4£!^f& 5^9 ^^ Ji«^^ I 

<itasi ^51 Tjt®il 

A ^tcaf? wc®l^ ^55^1 0"^% I 

fwc«l A «tT35 

B nKii ^®rc2r?tf?^ 

^t?'S ^^z^ ! fk^ ntcai 
flfc®!?; ^65^1 ^'6?t^ta! 

®C®J^ «f?t^ ^ ^tz^ I sfC^T 
^?11 CDE 4ii?Ff5 5?af 4*1?^ p 







?? c^i, A B a 3rrc^ ®f®i 

B A <ttC3r CDE ^^ ?T?!1 Z^ 

^C®f A 'S B ntcai? I 4^5?} 

^1 ^z^n 'S^?t^^e ^c? ?€srr^ I a«fi cft®r, 

^C®I? <2t?t?c^ ^t?l1 ^?11 ^1 *ff^ 

^^zw I 

0(lfl» 51W ^T?l ^tc«i'e ^?tc*f?i 

Tf^ m '^Vs »ff^ ?F?1 I 'Sl^ 






^1 ^<1*^ '«?9 *lf^C^ 

?t*rt^f^ ^»rhr: cm c«t«^>ff c^m 

( voltaic cell) 4fCTf^ ^s I f^®T4^ CSt'^j 

( Volta ) 'ii^ cm I 

^rtfir^ 4j®rt^c^ nwtc<?» 

f^rvc^^«(c<5 «rcTrfc^ ’nf^c^ 

^1 I ^T^JSftCsrl ( Dynamo ) ^t?l1 

I «q^C*t ’P’tl ! 

( Simple voltaic cell) 

f tC5^ ®fTC35 ^Tm SKS^T ^t*{1 

'S lf^3 5^/5 CTI^I <2f^^ I ^Sl1 '€ W^t5 

^fS ^tsiT"?! ^t?l1 5C5T I 4^16 

^ '®tc?r?i ^TC5 ?tf^9i *t^t^l \f^?(l ^Ts 

'smn ^fii^ I 

fe?ii! *f^t?i 5ti# "siif^ 

if^t? (Zn++) 'srl^P'f?:? ’fr® 

3iR^ f^^ll ^Cil I 5t^ 5I^?11 

W^?I ^t^fB C5^C9tfB« 5tc# '«ltR'$ I ^1^5? 'Q 

mKi fet?( ^t^cstciR '^m (H+) 

^W?! ’ttc^?! f?c^ *ftc^ *l1%fB® 5t# ^f«?I1 ^1^- 

’tfl'T^ ^5[ I ^f^?t1 ?Ttc®tc<R 

^ <tfc^ ^tc^ 

<cfc^ I *tfirfB^ Ff# ifT^c*!^ ^Wii *ftc^?r c’ftc^P[5it»f ^i 

SFH’^ ’rrf^C^ «ftC5F If^tn *ft« 

ntr®? cs^c’rfB® 1 ’tt® ^^fB 

Tff^C^ ®t?I ^?I1 ^5535 5(1 «ltf%C«! <il5P^1 

Wi\ ’ft® ^^fB ’Tr%9 

<*tt%5i^ilt^*ft® ^^W^t^’ftc® ’ff^lB® 



» 

^sf^ti! 'siti^t?; C5li ?pc^ i 
f%^c?r f^9l ^9 I 

^91 5fiic^ I C^C91^ f^?|1?:¥ ^1<I1 5t^t*f 

?rt9: 

2 n+++H 2 S 04 = ZnS04 + 2H+ 

Cif^l C5!C51 ^it'iTllf^^ *ff^C^ 

C»TC^? ^ ^^91 ^IfSI I '5{t^t^ ^f^l'® &tf^9l %5! 

5C3II ’ft^ m ’it^ I 

^t^lt^; '6 nt^C^(7TC®!?l (Electrodes) 

( poles ) ^C®! I v£r>(tCJ^ ’TT® cw ( positive pole ) 

«f^t^ ( negative pole) I C^l 

<1fftC<?I ^?J5I (exciting 

liquid ) ^csi l v^C^C® i 

^t«lt?«l C’fOTf c ^*11^*1 C®1‘-'e"1l ^f5 

1^51 (local action ) '6 ( polarisation ) I 

T[t^?I S mm ’ftC® cm^l, ^Jll 

«(^f^ 1^f«|® <?ftc^ I <5^ '^tcw^ c^ 5F^1 

ntc®^ ^aj 
'Sim ®W«f9 5t# 

C»f?l I ^fC^I C’fc^l? W^15 nrc®?! 

^ I oil -5^51 "St^? esj^tf 

i(_-em Rfi *tf^ ^ I 

^?I«1 ^tcij 511 5%®! 

®t?i c^51'q ^1 I 

: m Rffet® ’rr«iT9*i w^i « 

^1 ( amalgam ) 'SimH fwc^ RfhI I 

JiR® =11 Rp'? mnu'^ 

f3F9i fRtc^ f^'i ’itf ®Ri '«rt^?im vttRpc^i i 



fsar: f^ 






lr\r 


^ (Polarisation) I 

apsi^f f^cii ^t^fB 

lj»t^1 ®ff^?1 ^Vi i 

^T^i nt?; ^c»{j 

c>Tc»f?[ ^t^ii 

W^^ ^C51 1 

^C5! 

vH^fB J(^, 

?K I lirilt fR: ?5R (Polarisation) 

SIT=( m I ?Jt^ 'm. (back 



e. m. f.) 1 

«lf^f^«rt5i: ^t3it?i *ft®fB sitc^K ^tn TO’i? 

^\f^iri ^^c«i cnt5itfijc^*tw? I 

illt ^’TfCH C>JC9|? 'sitc^itfs^ ! 

c^9f ( Daniel Cell): f’lfil'an 4^fB 



nK3i^ (Cu) w ^*rr?i ^itsic^B m-\ 

^^fB (porous) 
^^itsiifBg (p) ^ii:«(T 

f^ifT ai^^D ^ I vflfjic^? S{C«)J 

vii^fB (C 

nt^l I fell 

(amalgam ) ^tUl ^^fB 

’5n^^*i c'f'S^i ^ti:^ I mm 


fsaf; oi5f 


Jifig;? c\^ s-^ 
^Fc^^fB cm] a6?1 I 


fap^l s mn (Zn"*"^) 














I ^^t5j ^ft^ 

’ffsf5« 

1 W'^Sl ^ vflfj^c^il 5{C«IJ ^‘^^’^* ftm- 

5{lf5u TO P-iJ^ ’S:’«8 f^3'?3i% f^f^l sfsilll 

ar^c®f? 'stTcji i ^r^c^tca?^ 

§?T?i ^tst m‘\ ^r?f^(l 4>r5 

^'v’fn ^z^ i 5t# ^^51 ntC31*l 

?it?i Vila's nf^f5« 5t# nicaj ^f^9i 
*fr?f*f^ 1 ^t5lt^ ^ISIH 

1 ni3I« SFSJ*^ 6 tl^ ^tc^ I 

^tsii ^ 7\m^ ^ '3t?i 

^tC5i?i fw5i ^s?i <*rti:?p i 

f3F^lTil 5PC^ <1t^C5r C»t5pTp 

'n^iil ’ttp^l ^aft5 I 

^rsit^ ^Tcoiii ^z^ ^«n m\ ^t^i mi 1 

Z'^^ viiCTO CTOtRc^’*Ii^ (depolariscr) i 

C^zm tal 

^T?I 1 «{^t“t 

^^1 ^t?i: 

Zii++ + H2SO4 = ZnSOi + 2H+ 

2H+ + CUSO4 = H aS04+ Cn^ ^ 

(; 915 ^ 9 [t^»I (;5IW( (Leclanche 
Cell): vii^fS ^tZ 5 ^ Util G mJ 
'iK^f^iltsi Clftilt^^ ( NH 4 CI ) I?^«l 
91'«1I1 ^1 *1^1 >8 ntilCJfil 

( amalgam ) ^ill ^l^il*! CW-^ill 

il^ Zn 'srfsf^^ 

mc’P I P 

( Porous ) #t^t51lf5?f TO 1 ^?TiI W C-c^ sit^t^Jtf^ 

iltR^I Stfilf^i:^ Sfjlut^u ( MhOq ) -8 

fs(3!tei TOf5 ^Stf^tiJl 'sfs I 








ftpti: '51^ if^?[ ^tt^?r cfi^^itf^t^r 

C2Ft^t^^ 3lf|l5 ^c?i I ^f^1ii ?^f8 Ftc# '®rff?^ 

I C3Ft?t^^ { ZnCl2)f 'Q 

I '^tc® <2ic?n 

^Ttflft^Sf ^C5[ «silt^t^^'St’srtt^ 

(Mn,0») ^v<15 ^ 1 '^\w:^li nfffSs 

51^^ ^ I 3psrt ^VS <lf^5 C^C’lfS® 

«R1 vftc^ ^^f5 ^t? ^51 ^1 

f^®^ ’fK^FT ^srf?[ C’ftficsi ^ I 

C^TCSl? ^t%^ ^t?l ^1 ^1^1 ^ 

1%®?r f^^ll ^t^a[ 5f^r® ’tic^ 

C»1C5J5I f^5t« 5%^ <«(tC5F I 

^rjt^ft^^ ^c?i 

« ^1 ^^t5Jtf5?i ntcsjg t%'5c?[<i fk^]% *t1iTrf?^1 f i 

c’icsfi fSiJ^ii ^!t?i: 

2NH4CI+Zn++=ZnCla+2NH3+2H-^ 

2H+2Mn02 = Mn 203 +H 20 

'4^ CJ!C51? C’lTsitHlC^^tt^ I 

m I ^ 

<«tf%c9( rt5 9(t® ^cii I 

tii^3fgj *11^ ^ ^*^1, 

«rff^c® (CTO ;itc=« 
S[tc^ K5[ C’l^^’fCTO ) ^in?rfc?? 

I 

(Dry Cell) l cs\7^^]^^ 
C’^C9^^t '^^f5 I ^C*fT C’ftJf'Q 

®991 ’«ttC^ m I *f^t5 ’ftC® ^®^lTft ‘Xl^ 
c^t«tf % ^lm (Z) cTf«?it9[ ifS’v 

(B) fw’SIl ’ttcai^ ^USltl^^ltH CFfiTf^^, 




C^i^ (paste) ?5?I I 

ntcis?! 5rit5fti?!^ ^ 

'Q f^st*! 5 i|?il (C) I ^inc^l 

l^^ltfB ^^^§5 ntcsr?! ^C?l I nf^fB® C^sr (positive 

pole ) ’ttaafB CTC^tlBs cn\^ ^1i 

c^i^ifBcT 5tf3<itc*r c^itBi 5Fm^ i ^ ’it® 

c^'^ ^1%^ ^-p:^?! f®^if 

I H '^t^i ^c^Tfji^d ’irr*^ i 

f^l S C^IC^I^ fsp^ll 1^^ ’It^ltil'l C>lC‘8l5 I 

S vat C’T^f h^jf^^F ^“Bl, cBfilsll^ 

m I 

( Electrical circuit) : C^t*i'« ’fC^ 

’ItRcs? ^ ^1 ^r.5i<pf5 ^ 

^tf¥B I 5t^.' C^tJl'S ^[t311 



feif: ’ijp-^^* ►'» fBai; 


'®rt?l^ (7!^ f^*?,C^ '»ltc>l I ’ifil^t^ ^?l1 

C3RC?T?I ^fB (71?F ^UlC^l (TlC^fB® CT^ ’if^fB® Ff# 
^tf^?l ^^1 (7TC^?1 f®®:^ ’ff^lB® m v«Tv c^?[ 

nt^fB^ 3?^ c^rc^fB® (Tivc® ^ I C^t5^e 

C^*r ( open circuit) ^ i 








5^ 

( closed circuit) ^ i 

51# «J^T%5 ^fil5l 3Tf«(T^*l «(t?[«f1 I 5l# vSl^tf^ 

t^^f^5tC^<J <2{^t?, ^T?!*! f^^rjF?lT’f^ 5tC#9 

'»rftft^ wTsfi f’l^tcij I 'St?*! '21^? 

m'^ mi I cJ^c^fS'® 5t# ^5it? 

vfi^*^ >i'®Kj I 4if fm 

Tf^ v£l?p^ I 

m (Potential Difference 

^ p. D.) : ^911 §^f6 '^I ?w? 3IWJ f^«c^? 

’fK^J ‘«ftr^C»f ^65 ’if^fB^ 51# <2{?T^'® 

I f?®? 'Tt<#J C?*lt ?? f?^l<!s£|'^t3^'« «(?9f ^ I ^55 

f^i C^fC'SC^f W3I C91C®C5|?1 C?^ 

^?C9f? 1 ?1 Potential 

DiflFerencc-C^ P. D. ^5i1 i «Jts(^ ^tf^. 'il^fB ^ 

3F^C'® «?gr siw 

’•if^ (Potential energy) Jiff'S I i^C5 mf^?t? 

JISIC? '^T® ntC? i 

’if^fB® 5t#c?f 9i^r® ^^:9r« ^pt^ i 

5t#c^ vfi^ 

’if?sit*i ^’t® ?sf?i:'s ^1^1 ^tc9i f?*?? f?®'? 

mm ?F?i I 

C«t«^ ( Volt): C'St'fe I 

U% f^cis 

3^ lii'gs ^ ^t«r ^ i[if& r^*|? fw- 

c«t*^ I 

220 c®!"^, 440 c®!*^ 2l^f^ 

C9^ ^*< I c\^u{ (mains ) 220 C5t«^ 



220 c'51'^ f^i^^-->ft4c^j 

I ( Electric Pressure ) 

^5fl I 7ics(j ?IWT -il^lB 

fei ’*F?n ^ I Ftc^f^ mk c^=i ^?Ti:if?i 

5ic<fj 5t5r I 

c^5? Sft:? ^^1 slfg P. D'? j[f|^ ^?TCW9 

^9W (Coulomb) I 

( practical unit) 1 (Electrostatic 

unit) »r$ C^5t 15*i I 

1 ^fff^ = 3xl0® e. s. u. 

Wtf^?lt? ( Ampere) % 

( practical unit) 1 fn^il «if« c>ic^® 

vfi^ <mtf^^ ?^C5T 

'Sljlf^ft^ ^511 1 t C^Z^Z'^ Q 

C = —^1 Q = C/ 
t 

Electromotive Force ) 2 

c^z^ CTi:^fB« c^iP «rt?i=! ^tf?? 

^\zn CSf^C^ 51# 

3!^^1 1 ^t^l w ^1 

OT?151W'^3’P^I v£i^ 

cnz^ 5t5i^^c5f^ ^^^•\ 3^?[ I 

?f1 C^pC {Electromotive Force E. M. F.) 

:JICaj I E. M. F. a^F^l f^'55?-nt<#T ^I’Fl ^C?l ?%! E. M. F. 
(Open circuit) 

( Potential difference ^1 P. D.) ^l^ltsi «151 ^Vi I ^^^'6 

C®t*^ ( volt) I 



as 


E. M. 

F. T^^^ c^f'e^l : 

cm 

E. M. F. 


1'08 volt 

cm 

1*08 ,. 

C 51 ®T 

1*45 ,. 

f^^ 5 ( ( Dry ) cm 

1*45 „ 


E. M. F. « P. D-^ % E. M. F. '« P D. 

^test's I 

3IW ( E. M. F. ) ^rew I 

*tf%!?:^ 

^IfS 51WJ ( p. D. ) ^tCI 5ir^C^ I 

^If5 C5i?p^ mi *tf%5 

^?^?ltN 5[CS(J E. M. F. '5(155 I C^t5('e 

5it«a 

I 5(5<(J '5(:^f=^^ ^ '®tc^?( 5^ 

P. D. ^tC5 I 

f^?ii l'^^ --r^t^i? 

5^f5 f^*^g 5}w ^5t:w? ^1^1 

’(T«^t?l‘l c^ c^c^i ^'Sft^ ^it^l I 

^rs(i '9 cjfsf 

1 ^tc?l '5T'Jn ^tc'S 5C9! I f^^C? 

Vf^l I ^t'(T?r‘l C^C 9 fi( 3 fI 5 ! ttjfl? 

f ^?1 '6 ^«! 5 ( (polarisation) I ’ItC'® 'S ’ft?l«r-^^^r 5 (?l 

( amalgam ) ^t^il*| fn ?(1 f^al I ^’TfC?! 

C*ft»ltf^C«|1it f^^t?l«l ^?11 ^ I 



'iTai c^m\ ma 

«Tf^ CJ^C’tfS^ C5J?P, ^^51 ms 

15^*1 c^i^tflc^-ti^ I c*ic9r 

vfjsft^i'ntsr c*r«Tii c?Ft^t^^ 

I S^ cm ( Dry 

cell) C5i^5lt^l^C»1C»I?! mln% C5it(pastc)®!^^1 I 

( Coulomb ): sit^rfC^U i *4)^ 

= 3x 10 ®e. s. u. 

i P. D.); ^5ir*fcai^ 

li}^ Jif? 

f5 '^1^1 C'®1'^ I 

( electric circuit) 1 C^tJl'e Tlf^g ^ttf^tsT 

( open circuit) ms C^W« f'^^h^ ^1 '^ftf^csi 
( closed circuit) I 

C’Fts^'Q ^ifw CTO« 

C^lfB«^ f,^t< ( Electromotive Force ) ^1 E. M. F. s}C^ ^^1 
I C^R« 5IWJ h^ir^^ »ff^ 1% 

-tf^C'® ^ *^1 P. D. 

^-\Z^ ^Z^ ^^!1 1 E.M.F.-^il^^ C'®t'^ I 

1. Sow can electric current he maintained between two 
points ? 

2. Describe a simple voltaic cell atid explain its action. 
What are its defects ? How can the defects be remedied ? 

3. Describe each of the following Cells explaining the 
action in each case : (i) Dafiiell cell ; (w) Leclanche cell ; 
(m) Dry cell. 

4. Define a coulomby a volt, and an ampere. 

5. What is meant by the E.M.F. ? Distinguish between 
E. M. F. and P. D. 



«n(m 


[ Magnetic eflFect of electric current ] 


( Oersted’s Experiment): 

5%»l 

\<OT ^tsi1 *1tC?I I 

( Ampere’s Swimming Rule ): 
%'3t^ ^tR?i1 C*R 

5lTt^'8C?IC®f? ( Maxwell’s Cork-screw Rule ): 

flf^ ^faim?! 5['® 

^ siC^JT 
«2}C^»f I fW?i1 

v£l^f6 

V6^\ fBai j 

^(f?[?[i vii;(5(®ri:^ ^grcJii 

c^, ’^■555 ^1^1 f^c9i 




fsoi; ’STias? stmtu 

^C^?l ^«(IS11 


3jaf (Flemming’s Right 
Hand Rule ): ^tsi 



v£|^l^®tC5^ f«C?»f 

5}«cj5ii c^H 1%c^ ^TC5 ^t^i f^w^n 

I '5(^ ^'51fC5l?P G^t«{^ 

^t5i f^cw'»r I 

G^ ( Magnetic field due to 
electric current): C''^C3[ C^t^l'Q C*]^ 

f^^ll ^C5 
TjiC5| csjiP 
?^?[ I ^'^?ft° 
]^<|r 

’nsTt^ra '^^^ f^5IV 

c&W- 

f:^C3i<i 

’1'®^ I 'Sf^’iiT^ 

"^^1 ^n, c^U's ^stc?!^ 

f5i3i ; ^T^aPTfCl^ CSHW CiftH ^ 

fwc^ i ^ca^fg c’^cua 

'« 1% 51^!;^ l(t^efj I 

*l?15'l ^f?l^t^*t^ ®F?J C*^® ( Magnetic field due to a 

straight conductor ) l sjt^tTtC^ fe ^faa1 

A-Bc^ aNI 

5fflmc*t f%i c^it^t^ ca«al ^^511 f^at 

f^^T<^2f^t^ ^t^Ttlc^i c^t^t^a«f5f ^tac^ ^r^ai ca'^ita 

5Tf^3 1 ^t^c^tc'sa ^tca ^t^5T fwai dt^i Um 

5^?:^ I ^T5fai cwf^?itf%, c’pcsi 

5tf?lf^c^ C’fraa 'Q v£i|; 

nft’1'1 ^TS[1 I 






•'ib- 

«f^»! f^c»l C^tfe 

^T^C’F ^’f?f?t %1 

<itc^ I ^T^tg ^ism^ fw^ i 

5lim«Cfi:9(? I 

^5t«! > 1*255 «tT^ C^ 

X5t^ ?tc^?l C^ f^c^ fw^ f^C^t I 

WW C^iS ( Magnetic field 

due to circular current)? ?T^ 

fm ?1 (insulated ) 

^tCiI5 ( coil) ^ fe‘lC«(«{C^’*t WtM ^n\ ^ I 

C^TT^t- 

f®^?f fS?I1 
5t 9it ^ 

>if^® 

Cf(^l I 

^ 125 ,^ i%?n ^c?! c^t^i 

<F ^ 

^wi nt«n I f*® ‘ 5^’"’-“’'^ 

?|r^ f'S^? '®l^fB^t^^ ( anti-clockwise ) 

^.W ^1 ^9, ^C9l f v»4c^‘^l f«C^ “^tf^ 

5^91 ^tf^c'scw I «f?rr? *f4c^?( 

(clockwise) 

fsfc^fj 4tc^*f 5 [c;? I vn^f^ 

5rt^«ftc^ 'Q '5T5t¥ ^TC5i i^?il >rsj^l 

’if}^ "^ir! ’ftc? I 

^TWT mi 5Ff^C9I M C^C3g^ 

«(t? '« I 

C5)^^ (."^H (uniform ) « «l?[9( vii^^ 




Tm] 

( Field due to a solenoid ) I 

SI'S 1^51 

qtg I «fc^j^f5 ^91 c^im ^'m 

at^ CWf^CSf SfC^T^F >£f^TC^?l fw^ I 



2f^>j^ nrc^^ c=¥2s?ttfi fw^« >ii^ 

fifc^]? ’ftc^s ®¥ C®t^ ®'t%1 >lf5IOT'55 ^,fk’^ 

I c^ <siV9 

«f^C9J {clockwise ) ^C^ ^tc?f C^k «ftc^ 

^5ic^<rt'9^^ 3if^=?i:^reK 1%^tii fiic^i*t I r<f^ ^itsf?'! 

'srfc^l5j <**1^ vff^|!«f:5j?p5 I 

«t^tC3^3 fw^ 'si^f5^t^€l (anticlockwise ) } 

'^l^N 'Sft^ 

^'^ ^fac^ 1 wa Ji^ I 

( Solenoidal magnet) I v^l^fB C^IT^I '£i^s 
c^gf5k^3 ^V5 f^i 'Q ^rfC^f^raas 

^t^(f^*( 1 ^T^ta '^taca^ 

%% «iTa? ^ ff^a ntc®^ ’if?® w ' 

>£(^i{ cfelf5®af5 ^frt^ai to ^ifiisini^fB ^t« 

^fac^ yiiVs '®itc@it5j ^tc^ia C5)^? si'U^c^n ’if?'® ’isrt^atsi- 

«tc^ ^ato ?^ca I c^^fS^caa *\m ^?Tc^ c^it^l^^a ®Tr>ic® 
’it^tai I 

’if^^cac'sa '®{a’it»i ?^c® ^^ta c^t*r 'Sttc'® c^t«( c^ap 
at^ca 1 'ii?f5 ac'sa cate's caa:^ ^t’l^t*! ’if^^ca^fSa 




o 




*lf^C5T 51^J ^511 I vil^ 

^n^lfiJ ( De la-Rive’s floating battery ) I 

( Electromagnet % C^r^Hfl ^^0 

r.?[t?ti! (insulated ) 

<ll^‘r^ 5^1 I 5l'« 

^ts 1 5}^ ?P1^ I 

C5!l^T?i f^^f:?[ c&l^"<p ^^c^'<[1^ mi] 

I ^31 ^51 I 

( core ) 5?l I 

C^CvS^ 

[ Action of magnet on current ] 

St^fffC^ Cb)^^ ■C’*f3J I C^U<i 

C^caf ^1^ «ilf<PC5^ ^ ^t(:5ls! fjs^m 1 

>£^fB ^t^i m I 

^tf^?l1 

cff^^i I '3t^fB^ ^'^fB 

^K3I ?t^1 ^WT «ITf<fC?[ I 

oQ'WiI 5 f^^J«}^t^ 5t^T?C^ 

^t?fB W3j?i y\fk'^ W^tc^i 

>|f?J^1 ijttc^ I 

fff^'Q I 'BfT ^T ?I 

O’Meara fff^f ^«'C>t^5l iff'S^ei C^ipC^ 

«1^T^ « C'SfCai^ C^Tsi'S C,^J 

i^1 I %TC?^ ai^ (Flemming’s 

Left Hand Rule ) ^C'^ i 

CIPf^\<i|^ ^t*I 5^35 ( Flemming’s Left Hand Rule ) S 

^15( >6 m^n utm) m 


3 




G 




^*^’k ffes ; ofcaj t^jf^"^ 
^ttitil ^C5R| ■2ft?lt-n 



^#11 fw^ 'ii^N sjsfjail 

‘ I '5J^4 

^fm 

I fbm 

; ^sf 5 t®’^as? Bai-^p'l (fore finger), (middle 

finger), *ij^° (thumb ) "Sf ^ i 

^ ( Barlow’s wheel) S 
fer?i «ic?]ic^ v£i^ I 

^3s ?t«fi i 

'Sis'^rw "SfCV?! 

^’t?( «iisia[«tc^ ?iNi c^i sa^fB '«i^HT?;’i <ltc^ i 

&'C^?l C^l C^ti^'Q ai^fs C’*^t^ ( spoke ) «1t?l?:W ^f<^1 ’(tC^ I 
sfc^ii «tt^ ’ftc^ I 

'sk 

5p%«! 5:ap? c’^f^ 

{ closed ) ^ 

^tc^ I 53?fBc^ 

cw^i ^n I 

5cat’3 (."^l^fBc^ 

vfl^fB 5[c;^ 

I c^cai 

^■eiit^ ^?P I as^'^feait ^srsTl 53F 

ca'f^s-^?! ^p{ ’^aj ^ ^t9 1 C”^t^fB 

f^% C"^t^fB ntiiC'f 

*511^ 5it» I 

«(W?I ^^5 Bt^PtfB'e ^tc^ I «(^tC3?5l fw^ 

5?f^C51 5t^t^ R?P'S I BapC'^ 7^^ 

( Simple motor ) V^ I 






^^=gl fa55:§1 
[ Action of current on current ] 

c^aj 1 nt*tt’itf*t 

^f5« 1^^1 ^1?! 

=?ri 1 'it ! 

*!STt^t9f ( Parallel current) I ( ^1 «ftv 

51C«1T m'\^ bmtcs’, 'il^t U^ 

'2TP1 ?tc»i ^f5 I ^f5 

5j?tP fwc^ ?^5, ^5151 ^t?1 

I 

«lt*l^ «|^15 { Inclined current) t ^tfS 
>if^^ C^TJl'S fscH^ 

5i?5f a^i ^fSc^ ^?t^l I »»5;^ 

fpcai AB « CD ’in I AB ^8 CD-C^ 

- >- - " -■■ < ■ - 



feoi: ’tf^’TtCt H ^ira ^1^<‘! 's T^i‘\ 


^Tf>ic^c^ ?f^?n ??', ^1?1 ^tc®! ’5tfB?i 

I ’ifw '5^f5 ai'sit? o ^1% 

4}^t? o fK^ Jutes’, ^tfS? 

3JCMI ?tc^ I 

^.**1«rt51 (Roget’s vibrating spiral) S ^tf5 

a'^R?^ tat? ac5Tc^ f^ta i ^1C?? vi^fS 

AB-C^ C^tS^'S ^jt'Q c^'fc?i ?? I 



fern 


5*0 


fitter c^t^ (.m] w c^f'8^1 1 

^Tcai ?t^i 5(c« ^Tm '^itf^:^ t nnm 

siC^fl 

<At 'Sin? fiJt^ c 

f'Q^? ^nc?? A 

Cnen? *111^ ?s?1 
?? I nfn K nt?r.w?i 

fkm f>i?l ^ (closed) 

Vila's «t?T? I W.^ 

^TC?? nt^sufn 

>9 ntc^f 'ii?‘s 

C«5Ttf5 nt?^ WTf®?! 

'sitnt? ni?c*( ^f?c^ ntc?s i 
5f^c»f C5[ c?^Ts('9 5^f5 ntc?5? Ksten 

«f?t^ I =5^^?!^ nt?f '« n?^:^? 

^tc^ 5f^gi ^^\^^ I «i}t«tcn ntc^? 

^^i1 ?t'e?T? Jisr^ ^Q^f5 ^Ffc^ >l?^ri5^ v*i?is w 's^^fS 
^f^?1 'sften I ntn*f ^^c'® AB c*tn 

31^ ( open) ?? i «}?t? 

'sjH n?"n?c?j ^r? =ii ^^it? 

f'snl? 5^c^? '5(tnH nt?c3f c^stR viins ^ ^51 

'SftTf? f'®^ »l°ff6'3 ^ I 

^rfne^ ntesp I 

II II 

C?SR« ^IC? 5%st C5^^?F 0^31 

^ I C^:3I? ?1 ent^tp ^f?1 «{^lt*l "^F?! I 

C3p%-^? ’^ai 

f^?i 

'5iai^?( p «i?TC5? ^tc®!, 

(thumb'i!?) ceh^ n^c?nt? i 



svMRftai; cstt^f? ■?F"«1^t=T 







5it^'4c5( 535ic?i«tt®f% 'e 

I cspos:^ ^^sj 

( uniform ) c^ai i 

( solenoid ) ^^^ l 

5ff^a[i:?i:<5?J 'stto yi5[t^?Ii«! t£|?t I 

fil^tC^I ( clockwise ) ^^^ fvfl^ Vff^-«1C51?P v«i^« 

fwc^ I 3[t<lf^t?:J^ >£^fff ^t5l C»’t?t? 

51^C^ tr^si I >4^ r.5lt?‘TC^ py=T-? C^i? (core) i 

C5\s?^ c'^i^ c^t^T'e ^1^1^ ^«1? c^i fap^il 

^tsi "^ai I B3ji 

( Barlow’s wheel ) ^lafS va^ cSfaK-n I 

^tf5 >f5it^?it®! ^Tc?i^ «r^i^ 5rr.?(T 

^t5 5|c5r 5^f5 ^T? ^tf5?I C5W fwc^ ^t7, 

"SITC^ ^t?1 '5’t^ 5j^s^] ?? I 

?if^ m'^1^ 

Sicsfj I 

'fiz^tzn f^fsj^ I 

1. Describe experimenta to show the existence of Magnetic 
field round an electric current. How can you determine the 
direction of the field ? 

2. Describe an experiment to study the nature of the 
magnetic fisld at the centre of a circular conductor. 

3. What is a solenoid ? Describe a floating battery. 
How are the poles of a solenoidal magnet determined ? 

4. What is Flemming's left hand rule ? Describe Barlow's 
wheel and explain its action. 

5. Explain the different cases of the action of current on 
current. Describe Rogefs vibrating spiral and explain its 
action. 

0. Write short notes on : 

(а) De la Rivers floating battery 

(б) Electromagnet. 





'3^ 2T ^ v3 ffiref 

[ Ohm’s Law and Resistance ] 


(Ohm’s Law); f^^vsj^itr 

c^i C^tS'e f^^?[-^t«!f^T ?[1 p. D. I 

fw. vS^T. G. S. Ohm ) « 

W srcs^j ^3,fg 

: 

^rf?fe ap^ «i® 

( ^1 p. D.) ss 

C ^-V-^ 

->—• — -- - 

A i: 

»B?[^ fe?; >355 ’^ai^ C?1<«(W 

5ICi^ AB "515 I 

C AB-?I f^®^-'^t«!f^J V 

^31 ; 

V < C 

V = RC R I-' (i) 

c=---(ii) 

R 

'(i) '*(^^1 (ii) ^cai?i i 

t 

^a»ltwt? R-C^ 'il^fB ^?i1 I A '6 

B 5(c*(i 31^15 31^“ 

R--£^ I C^T51'6 ^<1TC^ A 'Q B 

A « B ^ =*P?l1 ^19, '®T?1 ?^C?[ I 

(ii) ^^31 C?«l1 ^ttc^ V «iTr^?1 R-31^ 

c 31? sim I R-xi? 

R 





I 'fit' 

1^C“I^ ^ic^ C^lt^ { Resistance ) I C^tJ^s ^fg5it|1?i 

(ii) R = '^^^?t° C = 1 ?tc®l R = V 

c 

?tc^ t ^131 «ftt^ 

?^sl■r^^ 1 

^S¥^3l ( Ohm ) % C^tCsf^ vfi^^ I v-C^ C^tC*^' 

vfiTv C-C^ '»TJTt*^^ltC? 5{^T*t ^r<C5T R-'fi^ 5IT;? 'GJ^T.’^ 

?gi R = -^ W ?tc^ sici^J vfi^ ^3TH?t? 

c 

5Nc5i ^ifw ^?tg ^fi^ c'si'^ p. d. 

^tc5! ^ cm I =9^?Tt C3(?[ ^m\ 

nT‘Q'5Il c'*T5t: 

C («IJtH6l?) = ^^-!-^~ 

R ( ) 

1. C^Ti^'S sjcjfT 2 

?CMI 20 c»i‘^ I 

v = 20 c«ic^ 

R = ^ = ?7 10 I 

o ^ 


2. c^t^« ^c^^ 100 '65 51 cm- 

fft?;'® p. d, 250 c'»i'^ 
gwi «(gtc5? ? 


«f?ff5!mcg, R = 100 655 
v=250 c^t*^ 





“r^ ^JtHgt?r 


=s2-5 'siitRgt^ i 







3. 220 C5t*^ (mains ) <ii^f5- 

'^m W h '“iTTH^lTis 5tf^^ > 

^tf^fS^ at< ? 


< 2 r?(t?[mc^, v = 220 

c=i 


R = 


V 

c 
220 


'e?.5f 


= 440 

4. f c^t’f 200 

I 5^1 


v£,^C51, R = 200 nSI^ 51 

c=l ^rtHat^ 


V = CR 
=200x I 

=50 


I C^t»( I 

c?!ft( 'iit a CTO^ atsi^ I 

resistor ^1 resistance 3^5 I 


C^t*C ( Specific resistance ); cat^f 

5T5jt; 3 s[g i f^f^s §nT*ttC5t >l5it;? csit^l 

’iH’SFi ^fuz^ c*i^l cat*f f^f^a \ 

^WtCflifa catif 'SfVl^tC’^P C^IK ^t^l1 >2f^t*t 

^^tWtC«T?l C^t«C ^ I 

*f«ftc<f^ 'Sftc^f^as c<lt«f ^5^ I 

aT«f c?tcsi^ 'sta^sfj I 

^t^ii « af’fta "srfc^f^^ at^c i 

(constantan), f»!9I»H, (Eureka) <£l^f^ ^CV^fS 

sfT^a '5(tcnf^af an 1 ‘iit^ai .±ttat ^iai fa^jv 

I 



i*b- 

5T3» ^tsit? ^t? ^?)T« ClTl^ 2t^^ I 

(3t*r¥ ( Variable resistance ) : C^t^'e 
(coil) (.?itsi -»t?i?:^ 

r.^ts(^ \ attics? r&3S cw'Siil 

I r?['e|if ( Variable rheostat) m«l I ab 

C^t*f 'X)^|5 1 DE CT1^1 



A B 


»«5^^ fej[: *r%^% «t*(^ 

I s DE ^'sfBc^ AB ^<5^? >ii:^ >1°^^ 

^?1 I s-c^ df^TlI c^ c^W ^*>i:^t^ ^11 

I f5C3f C 5iC5f s-il^ I ^1% A « D 

1^*5C«P C^ti^'8 5f?1 P AC 

^vC*f?l C^t'f 5JC«(T 1 DE ^I'sfB «J[5 CS|tlj1 

f^%t 5it^ *1^1 ^ttc? I ’Tt^tt^ 

( regulator) ^’f9 i 

C?rt<r-^t^ ( Resistance box ) S 
I ^^pfB c^n^i 

?fN ^1 5T1% «ffC^ I ?ffC^<J ^tc»t C^t*(-®t’(^ >l*N^Il 

I ?rt’t«f% ^1 Jitfac'® <rr:^ 

'Sft9t'® « f.*ti:^ «¥ ^ **ltc^ ! 

^%9f ^tfB 5!c«(j at<( «»(tc^ ^^\ I c^tJ^'e ?ft^ 

^ C^ ^ 'SJTC^ C^t<( 

cm I 2!i:^r^ f a^?f cm «rtc^? ’ftc*t 

<«i«ti <>ttc^ 1 



« aK i»S> 

s 

f^f%5 '5T°*fC^ f^'ai^f^'® >£|^^ ^f?l1 «(^t*! I 

( cell) _ I_ 





dni ^^5 (Tapping key) __/- 

C?Itt(^ -•—sAVWWVV"^ 


(3lt«l (Internal resistance ) ? c^T^s f^’^rv 

'«itc’i 1 

c^sfij, |%^cia'8 cssifsi 'sit'3ai>>i '4%^ 

C5t*( I 

am^ C^SI ( External resistance ) I ^ 

T^R *5(f5^ ^9 I 

<2fc?(t^ { Ohm’s Law in a closed 
circuit): cm c '5(nH?}t^ 

E. M F.= E I Q 'sfT^T^ ( charge ) 

?IWJ p, ^t^1 C’lC^^ E. M. F. •?r5l 

= EQ 

C>1C51^ P. D. = Cr 

viJT'C»TC51?l P. D. = CR „ 

^?I1 CR = V Cr=V. 








vilt P. D.-^ 

= (V + v) Q ^5} 

= (CR + Cr) Q 

(CR + Cr)Q=EQ 
^1, CR + Cr =E 

^ 1 , c(R+r) =E 





E. M. F. 

CSIT^ at«( 


^t^*l 1. E. M. F. 2 

<3rf< 1 'e?^ I ^ CIIC9I? ^Tf?C9 19 c^tC*!^ Cff'n ^f9C9f 


c= 


E 

R+r 


2 

iy+1 


^rff^^ii=0‘i 'SRjtfMst? 


W5^*l 2. 1’4 E. M. F. C^tJ?'« C»!C515 
■aiU4:'e^^\ ^ 5itw? cm ^ 

*01 ^nH?t^ 5%^ ? 

E=l-4C^^ C=-01^^ 

r=4 


R+r 


• 01 = 


r+4 


!=--—, 100 ««i ) 

R + 4 


^1, R+4=140 
=^, R = 136 
/. C?t«(=lS6'Q^JII 





( Combination resistances ) S 

^9l : 

(1) ( Scries grouping )'« (2) (parallel 

^resistance ) l 

■C4^>j^1 I f5C3| ri, r, v£|^-s n caf^>iW 

I 4t^t^ >i^t?i nil 'Sic^T^fg 

CflT*( ^?1 I cast^^i^^TS 

c^t*<1^f*tl vii^fS a(\n 

- v^ —^ <'- V 2 —> <— t»3 —?• 

-->—• —MA/V— ^~^~^WV\/ —•~^~\VVV—•“^— 

A r, B To C r, D 

fsat ! atC^R cai'ftwl 

I aM 3l’sC^1l^ c?[ CSlT^ 

(.^^k^l ^ C^t«( ^9iTT^ (Equivalent 

resistance ) i f^ai A B R 

^C9f A B-<£i?i w R 

ri, 7-2 Tq r^3tf5 cmii ’\51R I 

'e^rm 'Stcff’t vn^ ^5fjtc^?l f^<?t m 1 

jjcmt c «t^t^ €iz%]^ 

^1 p. D. I ^K1 AB, BC >6 CD'tl S{CMJ 

F. D. Fi, F2 'il^N Vs 0^1“^ I ca|^»i^t5 

A 'e D ^z^■J f^^-nt<c^j5l ’if^^t'l V ^^C5|, v= Fi+ F2+ Fg 
I fw% ^^>rrc^ : 

Fi = Cri f%^v=Fi+F2+Fs 

Fg'^Crg •• C R = Cr 1 + 07*2 "I" Crg 

Fg^Crg *^1 R = ri + r2+?*3 

V=CR 

I 




( Parallel grouping of resistances ): 

’I’Sfl 1 f5C3i A B f^*f5 ?T«J ^1, ^2 C^t<f- 


ri 



Ti?it^?it^ ^111I sic^ ^915it^, 

C >il^l'v 'jqt ‘2l^TC?4 A '« B SfCi}] V 1 

c ?*8 »(t^r5 m I ?}ci{ 

5ft;? 5t'«f1;gJC5I Cl, Cg vfiTv Cg. 5lf^ 

R atc*(^ A'« B f^*f5 sfcsfj R at*f 

c^m ^fifc^i'e ^9! c Ffiic^ i '<3^5 

c=^ 


^1, ^J, ^8 ^t.m p. D.-^ V 


Cl - - 
” 1 


V V 

CS=„- ^^‘C3=: - 
^2 “3 


C = Ci+C2 + C, 


^1 


F= F+Z + F 

R Ti fa rs 

i =L+L+L 

R Ti ra 7*3 


(reciprocal ) 

(TErt^^pC^l?! ^sit« I ^ ( Law of 

parallel resistances ) '^m i 



’^ai « 


i>va 


1* 6 '6 8 atMc^ 

§^tCVf3 C^t(:*^5 ? 

vC^TW ri =6 'e?5 




1_ 

R 


^2=8 "SI^ S} 

- I 1 ^ + ^ 4+3 

7*1 rg 6 8 24 


24 


R=^ = 3f -e^^si I 


^^rr5?l«l 2. 4 >63^5 '6 6 '«?^5^3 2 'e?'^5( 

3 '«3Fjsi? Sflf5 C5T«( caf^^s^tn >i;^ i c^rf^ (3iTc»(?i ^tr 
? 


1:^1 1^5 
R 4*^6 i2’ 


r=J^=2-4 


4-n- 



fen 


Sic;? ^91 Slt^ ’ttc^, R-<£i^ 2 '6?^ «il^*N 3 '6?^si c«(^- 

si*^ I 

C*lt^ anting =(2-4+2+3) 'Qf5=7*4 o 
( ‘^2’-f5?5fB 'S^ csf^ I ) 


3. 2 E. M. F. 1^2 'BTf^^fs^ C?t^ 
csit^ srfl^ 4i2 ^ 5’9Q C9tw?? 5^f5 si'g^P 

Sfti? 7 fitC^T^P P. D. 


mm 


csitfe aT«f 4+5’9-f 1 




=» A ^fM5T??=0’2 I 


b' 





v = CR 

AQ P.D. 

= ‘2x4 c«1‘^=0'8 c^t*^ 

5'9i2 C3tC^(5l P.D, 

= '2x5’9 (?5l‘^=ri8c'5t‘^ 



»»sf? 


4. 1’4 E.M.F. l’li3 

AQ QQ 5tf5 c?rr«( 

C^TC«(4 «ic^j^fi»9 5|CS(I^ ^ 

«j^t5 5f^C!r ? 

>!S(t^^t9|»15^t?f c^tc^?l R '6? S( l?tc3T 

. ^_!2_„.. 

R 4'*'5“i 2‘ ••’’a 

.*. csrf^ c^t<( = c?T*(+^tf%^ at*( 

=(V1+2A)S?=35S? 

c^t»( * 3 

= i 'a?jTf^llT?l = 0'4 I 


AXc, r, 


r C \C 2 


A « B 51W c?tc^f^ R vil?* V 

V = CR = '4 X 2’4 C^1*^=*96 c®1«^ 

’96 c®1*^ P.D. 4i2 *£1^^ 6i3 culm 

cAim 

Ci=- -=‘24 
7*1 4 

c„=^=‘^ • =-16 • 


Ci,=^=‘-f • =-ie 

Tg 6 

Ca = l-Ci = '4-‘24=’16 



'6 atK 




's ra *fc««f ^^91 f’t^d ^ 

f 1 « ra aftf ^^fi»a w m\m ^f=l »i5it^iiT»i 

>11^ ri « ra c?lt«( ^^iJTf R : 

1=:L + I«tl+I2 . . R^JLiT^ 

R Ti r^ rirg ’ ” T-i+r, 

.-. A <€ B V ^^c»T, 

V = CR = C. ~ l£* 

ri+r^ 

ri r* 4ltc^ p. D. 

c,=-'^-c-^x-i-=c-^ 
r, rj+ra rj ri+rg 


«iia* Ca 



ijr^x-Uc 

ri+ra ra 


rj+ra 


.*. ^=“. ’I'lr §^f6c^ <2talC3^a 

Ca ri 


C*TC^^ ( Series grouping of cells ): 

<3i9i:^ cmm cst^Ji^l i et«l^ 

rc-^ic’tfg^ c^a* c»ic9!^ >if^'i, f^?i c»!C3ia cJic^fg® 

cw c>i3T«f^ cat’T 

apRic^ ^ I fkai f^^ifg c^i^wr 

iH^Ffg cai%>i«8fi cw^t^i I 

^a1 ata^, «2fc^jaF c^ic^ra 

>o>i*, ftai: cJTc*ra cai^assi ^ 

cata r '«?5 I alf?c^ R ata- 

faft^ 'ijasfg '®ta cat^ ^faai ’ia*i ^al i 

■♦tf^fg® >6 c^citfg^ caaRi aw e t- '^a. i f%ai <2taa 

cac»ra cac^fg®'«fa^a cac^a ’rf«fg® ^aa? aiaf ^ ‘na^ fa^a 

•cac»[a nfaifg® «cac^fgc^a acai ^aa. e c^t*^ i ^alt ^laa 




>>'5* 




'Q <ii^.*(e+c) CiH ’^t 2e i 

f^fB va^.«3c C5t*^ I 


'« «H( ca;%^,^t? »iN^ t” 

C5(tB c^«(= R+3r I 

^._ cyr6 

c^itB c^«( 


3e 

R+3r 




’ifw ’T'^Tl n ^?| '3t?l 5^C51, 


c= 


we 

R+wr 


(?fC®l?f ^T*rll5?[t®T*Wl ( Parallel grouping of cells ) S 
isf^ C»iC9l?l Grafs'® C^?IF®1^ vii?F >lC5r ^ 

C>!C5I?I ^STT^?rt^- 

5^5 1 

^91 ^IT^, e C«t«^ t.'ilSf. 

'Htp. vii^v r 

C<lT«(t%f^S f^ijfB C»19f >Tsrt^9t^ 

^Tc^ r.^t-'t 55^1 I fscai A 
3i5iisf«! 

CMV <£|^*v B 

cqc'JifB® an ^91 

I A '6 B JTC^SJ vflsr. »r.^p.=a C^til'« aoi? 

vfl^. «r«fn c c'st'^ I 

5i5rr^<in®tc^ ' 8 it (51 ^5tCTii alctiir 

^«i]n Ri 'Q?5 

L=>+J + U? . 

Ri r r r r 3 

A 'e B f^*5?i 3IWI ^t1^5F cum R 'e?,3r atB ^1^=?? 

(3rr«(=R+Ri=R+| 



5 • w fK5; a\m 





CsiT^ Cilt«( 
= —^ ^lTR?t5 


C>TC»1?15T*s^Jin C = 


R + ~ 


Is 2 *1 ^Q^^5I 

aT»(f^Pt^ 4f5 15*6 '6^51 c?t^(f^fil 

^t?l ^51 I ? 


e=2 

n»4 

r=l 'ey^sf 
R = 15’6 




R+nr 

=0’5 ^Ttf^3 


^ftw*l 2 : 1*4 i£i?. vijTf. 4-2 '6^5 '8ft8]«%F 

<^t<(f4r»f^ 3f5 C*l9rc^ 5-6 «? TH Ciltc<f^ 

\ 

^T3 ^t?l rt^*l I «RT? ? 


«J'9t?jnTC^, 

5=1*4 c®t*^ 
n = 3 

r=4'2 '6^5{ 
R = 5*6 




R+- 

n 

^ 1‘4 

5*6+£?_ «(]tH?t^ 
3 

= y 0*2 


^tCfTt5«1S ca»^>1«5fr5 


C--^ -(i) 
R+»r 


*n5?*v 


r »R+^ 





^ib 


(i) 'e (ii) ne. 

'5^r?,n ^u i 

^15 Cft^ ?tc^ I R-il^ at«( r w 

^'^tn ??C«f cal^^^t^l ( R + wr ^ 

4i^tc^?[ 3it^ s^c'-^ I («R+r )-4? t5 

^1, «t^tc??[ Sl1 ' ^f«J^1%^ c^tr 

'f »!srrii 3^%c9r 5f?rt^5t9i5i85l ^f^^rtsR^ i 

?lfw R-^il 5iti^ r-^^ ?'5 ^t5l ( 7iR + r 

^ 9^C?, I ( R + wr) ^ ^ ?^^C? 

511, ?^?in t5 ^11 (3Jt<r 

C^tC^RT 3?^C®f wl I 

<2f^ ^s f^. f®. (p. D.) «rtf»Rt?i m 

(Ammeter) : ^af I ^IW 

^C^<I ^tC?^ f ?lt^1 1 

w 41^? t^t?i \f??i I 

%*s-dlil ft?1 f ®5!l^ ^<il!:^ ^^1 ??I I 4l^fC^?I *lf?5irc«f3 >1^^^ ^ 

^ I ’Iv^ll vfl^fg 

\fl?1 4RtC^5 ^f55lt®f t^C^n I 
4RftC?5 ^5^ 31*S^J1 1 'siTtH^lTil, 2 ^rfH^lt^ 2l^f^ C^^l ’ftc^ I 
C^15[8 ( circuit) STWT C?lN ^^f?l ^^^t51 

4t^tc?? *rf^sn‘i still ^n \ c^tJ^'e 

^ i f®ii:?(?i ^ 4itc^ ««tc^ !■ 

?1 f^. f". ( Direct current) ^ ^ifi^fB'S 

{+) (-) Tb^ CW61lHtC^ I •ii'Jfrsi^H 45151 «tC^ 

C^t^ 2^9 ’ffsfB^ f5f%^ f 4fm 

'flu's CSfC-sifS? ^ ?(Tf?9 ?? I C?t*f I 

^^9tt C^t51« ^.ViW ^r?C9T C^l? Oitn 3^ 

I ^t^' 4t^tC9? ’ff?5|t*l ^tc^ I 

C®t«^f^?I (Voltmeter)? Ol^^-’^t«f^T ^1 f^. f^. 

( P. D. ) 5ltf^^t^ m I I 



’5(3['6 

cm ^ I ca^^>i^r?f vii^f5 ^ ^ 

C^T<(f^f»l^ >i*^ I f®. f^. C«t‘^f^^tC^JiI ^Tf?C9^ 

^ + 'e - f5^ c*r«i[i «[tc^ i c^ ^ic’n^ f^®^ 

- f5%« ^ I 

<)—I 


± 0:1 

>. asR 'Q C^f'^ft^tCini JI^C^-SW ^9^ 

vS-X^fsi^ni VQ C«t'^fsifer^ i.vs;i* f^ 

«rtSi1 I v£i^f^^t5 ?rc»ir caf^5l^5 (in series ) vij?^ 

C^ C^t*(C^?I ( resistance ) f*f. f^. C'Sf'^f^^t? 

'SIEJI ^(3f?r ♦tft^l { Verification of Ohm’s Law ) S 

’?cara ’(H'sfi 

3rf^c^ ntc? I 1^^ fpcaRi si^ Cf\^, 

ff'elt^, i£|?pfB C!at^»i«^^[ (series connec¬ 
tion) ^S^Itff ^1 I C^f‘^f^^t?lf8 

9i»tc^ ^ ^ I fii'slli:^ c?rt^ 

^^(.±5 5tf%^ m I «fc^ 

%r c^ p. D. mt 

0css]^ 5it3ii mi 5{t»(i m I 5fCT 

^?ii m Cl, Cg, C 3 .^jtR < 2 tm*iTm c^t3i Vj, Va, 

Vg.P. D. ^^91 1 CT^I m : 

^ = yj^=^)'3 . Sf^ '6^31 ^caill 5r$I^1 fiW*» 

C] Cg Cg 

I 






II II 




iia ( Ohm’s Law ): C’Ft^'Q 

disf «rar «ft<5Pi ( ^1 p. D.) 451? ^ 

^isit^’tt^ I 5fC5lT f^5?-»rf<3fT V 

f^^i«s4|5rr^ C ^^C9| v= RC. R-C^ (3rr«C ( resistance ) 

1 

c= 

R {«P5 ) 

«rtr^rfts^ ^1 c«t«f ( specific resistance ) % 4^^ 

tfpfc^'e 45F^ ^9 ^nt?rc^? 

C?t«( ?[c^ 1 

45pfew91W >2W^ 1 = —^ R = ^|%^ c?t«f, 4^? r 

R+r 

ss'srtBT^^^^ c^t*( I c«t%>i^rg atw^ R=ri+r3+r3 +. 

C?tC5f? R 5^C9», 1=1,+ —4.1-+. 

R ri n rs 

cal^t^wtl ( series grouping ) 

C as-J2£. 

R+«r 

( Parallel grouping ) -sf^t 

_£__ ne 

r nR+r 
'^+w 


vilci^eicfl 

1. State Ohm's law and dedtice the relation v=RC. 
Explain what you mean by resistance. When a current of 
2 amperes passes through a resistance, the P. D. developed 
across its ends is 100 volts. What is the value of the 
resistance 9 

2 . A cell of E. M. F. 2 volts and internal resistance 0*1 
ohm is connected with a wire of 7‘9 ohm resistance. What 
current will be flowing through the wire and what will be 
the P. D. across it 9 






3. A cell of E M. F. 1’4 volts and internal resistance 
4’6 Ohm is connected in series nnih two resistances 5i2 and 
4‘4i2 respectively. Find the current through the circuit 
and the P. D. across each resistance. 

4. Obtain the law of parallel resistances. Calculate the 
■equivalent resistance of 8^2 and 9Q connected in parallel. 

5. Two wires of resistances 2Q and SP are connected 
in parallel and the parallel combination connected in .series 
with another wire of resistance2i'^ P, a cell o/" E. M, F. 2 volts 
and a plug key. Draw the circuit diagram and calculate the 
current through each wire, neglecting ih'i internal resistance 
of the cell. 

6 . E, M, F. and internal resistance of a cell are 2’1 
volts and 0*2 Ohm respectively. What external resistance 
must be connected with it so as to send a current of 0'3 amp. 
through the drc^iit ? 

1. When an electric lamp is connected across a 2*20 volts 
main, a current of ampere passes through it. Wi*at is 
the resistance of the hot lamp filament ? 

8 . Th 'ee Leclanche cells each of e. m. f. 1*4 volts and 
internal resistance 4*5 Ohms are cannected in parallel and 
the circuit is completed through a wire of ^ Ohm resistance. 
Find the current through the circuit. What will be the 
^rrent if you connect the cells in series ? 

9. Four cells each of e. m. f. 2 volts and internal 
resistance 01 Ohm are connected in series and the circuit is 
completed through two wires in series of resistances 4 Ohms 
and 1*6 Ohms respectively ^ calculate the P. D. across each 
external resistance. 





&TTcJJ3?<t 

[ Tangent Galvanometer J 


(Laplace’s law) S 

®?r c&)^^ c^c3i3 c^cai^ 

iTt^^T (intensity of the field ) 

5^1:^ 

?J<8 I 

b c^tsT« ^t«?J ’i?;:? 

vii^t r fy 'srt’f c^tJT'S 

P (T^K cfjt^yj p fl.55C^ v55?^ 

C5)^^ ) F *. 

Ch [ 'il’rrcsf b ^*ivfr 

F «-— 

r^ ’f? ^at P r 

• p-H^ • 1 

• • “ “• 2 

^ ?|4|a[ K >4j5fS 1.(i) 

^si^tc^ ^?1 K=l 

^ I ^?n 5ft?, 6= 1 c. m., r= 1 c. w., ^a?? F = 1 dyne, 

(7=1, ^t5l 5^(51 (i) TC® ^t^ : 

1 =~ ; '>t»l=I1 K = 1 
^tsftcw? <ii^^ ’»i?f’fti?, 



va?f^?r ?1 

(Electromagnetic unit) ^1 E.M.U. ?? i 

E.M- Ur^ ’fvWI ?!?1 ?t? : 



> • 8^? { JSltfttPR ^C'4?' 

GI«(tffe? 







: (11^ c»f.ft. ftf c^ti!« c»T.fs?. 

C^t5r« ^fT9 5^C»*, ^ 



5IWT Ftf^rs C^ ^ C^R;®f 
OTP?r 

sirt’fCSff^^ (e.m.U.) «f^t5 I 

=tV Ii^‘M. u. 

^^?T! 1 E. M. C7. =10 «lJtf**Rlt^, 

[ C’Vt*T’8 ^ cl^ fH 


V . = P'5 JTlai >Rt^ ?W I ficj CD 

(^f«?( Jlf^ C^rt’t *1^51 C?<tt«13? 

»T»It*J ?II 5f| I vSt# ‘I'f 5C<5!| C^ 1^!C^ ■SfC^ 

p—^^*1 ^rsii c^st '«rf^ ca«il«fii Ir i 





C^t^'8^W?I5jiM<('^?t3 *tf?tnr^ C^ f^=p5 «? '<FRI -'T ri*p 
PF^tC’P >rf^ ^rW*ri8nF ^ 1 Jltsft^l i!?l<ni WTC3^ 

fkJJI OE. OF.OG *Wt3FCT E, F « G 

^ 5^ 51^ Till Tfs I c^ CTK« 

fW Tt? 3|^W«, ^ 5!lHtl?ni ^ ■SKilt'Sl Till ^5 I 7®' 

aitilft^ 4»^tcp »TOf f5lTt9 »i«?l1 ^ I ] 

C^CSf <2lt^9!T (Magnetic 

intensity at the centre of a circular coil): 5!t?ftC^ *5^ 





( C^tiS C5^^=? 

4J1^31I nim I vil^® V!f??lt^5a h'01 = ’ff?lf«(=2^. 

™*, ,-_ (7x2;rf _2,ra 

^5t. F--2-^ 




5 0iRf^ >»k^sr^ffe5 

(turn )-f^!%^ ar^C^ 

c^ca c^l CbH’^ «!t^9IJ ^?t?[ 4lt^»!T 

I ^C9?j «r5TRi ’*rr^i? »!?«!% 

^t5!t«f I ^z’^m ^]t>It< I 

r ^^!:3T, <Sf%ntC5P^ ^w^«2jrr, 

^?in, <lf9Tf^<i C*rf5 'l^\-2'nrn. 

:. Wfc*!^ 71 ^0^^ 

r* 

„ f^haO . 

r 

or^^: 7C3J r 'ills C, E. M. UrCS «t7Tf^ ^'611 

4tc?tflf^ I ^ F ii^ «ft3? c. G. s. H (oersted) 

4tltf^^ ?|ci I 

^«OtCl 1 »I 1 ClfR« 11 ^tcii 

^'9’^hi c^m cs^i^ cthi 711 »«it 'ffi^i fi 1 

•(iii) i?^r? 7 af > 7 IH c^cafl 4ftit»lJi * 1 t'e «1 






1 - (TFTi^'Q ^'©sfl^J’T^ ^Jt5Tt«f 11 fJi. ft. vn^^ 

42. > SIMJ 2 E. M. U- ft^J^il’ilt^ sftjai 

«(t^j f 


F= j![«c- 2x^x42x2 Oersted=48 Oersted, 
r 11 


2. 5‘5 C’T. ft. Gaft'S 

35. ?ic<fj 10 «ijH^itfl wm 4 ft. ft. t£|JT. 

'Sl^ i 

10 '8?jtfttff^=l E. M> XJ> 

csi?F^ <21^^ ^5f=?5^' 

5'0 

= 40 \5t^ 

ftc<’a ?j9t=4x 40 160 I 


^vrt^«l 3. c^tsi'Q ’tt^Tv^Jl 28 ^rt>lt<4-4c51. ft4 

51W «I^T^ 5t9l5^1 ^ft^^ll 25 ^ 


mtfJ5TtC?f. n=28 

r=4‘4 c^. ft. 

F=25 

^1 c=0’625 e. m. w. = 10x ‘625 

==6‘25 «iJTft«1^it^ 1 


2^_ 2x^x28x 

4'4 


itJtTOtC^rtC^^ ( Galvanoscope ) i CT 51C3l^ ^till 

^tc?i ^cw ft=ii ^1 ^T?[, ^]t5i- 

I vi)^f5 f5t9|ftc5! sit^^tC!? 

cifcani I ^ft ^ cim -i^it^tc^ 

?N1 m ^tri ^^C9I ftc^fn (deflection) 

ceftsp 5Hjj^9l (meridian) ?[^C'3 ^ftll 1 5jft ^^f8c?F c^^- 

5rf9 Ktz^ 





i^'!9 

I C’ffJTQ ^t?l 

^^15R1 m I 

’ftCil I ?^^T5l 

^1 '’iJT^I^T^ta *(TC? I 

(Gal¬ 
vanometer) « C^l ^C^il ^t^l 

’tf5sit‘l srt’il s •^’it fw: ’nt9»«tp<tc?t*t 

^C9T I ’Titjt?*) ’{Jt»i^TC5lTf3jfeT^ 
rlc^r^ ‘»tIt^^TC^tC^t’f-^?f ^C'®! I C^^«l ^1 ^t^I 

^tci? I nf^t*t ^ritsi'stcsii- 

^f?ii m I 




‘nm«tc5rrfsj^ 

(insulated ) '®t^lt^ 



L 

s i ‘Sit ffei: ?nt5i«TPitft^ 


<*rTf«iii 

4rt^ 

!^-ii ««rfc?F I 

p: u)^f6 ’¥tci^ 

(platform) I L, L, l, 

I 

D : vfl^fB sap (Disc) i 
^cii I CHS 


^t^1 ^sitC^I) ^ftC^ I 






(pointer) pp-C^ ’liirfTC*! UtR^ll 

C'f'e^ll I 

D 53Ff5c^ ’ttW (Quadrant) 'ST^i cijCM^P 

0“ site's 90° ^^11 I 


^aFfSs 

’f’f*! ’^tc^ I 

(STtlrfi^ ( Preliminary adjustment) S *j[C^ 

^f5?i f^i I (1) c»ic^^ 

^««"TSf ^if^ic^ I (2) ^NS^fS ^»?C^ C5H^ 

W^C»I { magnetic meridian) I 

pp tsim c^c»i?r 0°, 0“ m <<1^1 I =ti 5aff& 

0°, 0“ vft’f pp-^a «(tc^a ftr® ^ca i 

[ ewim c&h^ wjt ^ 551 

s^ cjf^ ??«iir wat «ttfTC« niH cJitsf® cft§ ?r«5l 5 a 1 cfT§ 

^ Ta a'sita ca^ aa flit^Mfalncaa aj’a^l ca^il aa 1 gaca^a 

af>^ »i*»it a^ ?«ata.^? wf’Ptwa ^ta^ta cawia ^na ^t< 5 ^# -ai® ^faca 

atca 1 ^atca« ^a^a fac’P’t atnta ^ a^a ?a 1 wftca 

^Wa, aaatfa catta, ’?saf'Q fa»6a aaatta ^faca 1 J 


H 


F 


«taf%as >i^^ciTa ’la 

cal’! ^fac®i ^?f?i acaj f^^jv 
4i^T^ 5%a I «i^tc^ m 

c^5?i 

'fla'fS capaj 1 

^aT«c®i 

D-fC3F t^1 I 

wai dt\ ^faca 1 

Vf% 5^f8 c-s^caia f^ata c^taia c^t^is 

^aaitcsi ( Equilibrium ) artfapca I 








«rt^«tj=H f>f. f^. vfl>f.* 

,?'0^?i <mm^ C5h^ c'^cnii ifr?»fj-F f^i. fw. <Tf\. 

0 c’ftc*! I 

^1 (?r*ltC5l1 ^ t 


F=H tan 0 

’tt^5T?'«rr, c=f'S5f}? V nj 
r 

’ff%5it«i r=fNS^? 

?5?^ = h tan 0 
r 


^1, c=2^ 0 Jw. u. 

r 


(i) 




r-sis ^cg I ^it^i^cstfsi^Tg 

(Galvanometer constant) G ^»i1 I 


C 



0 {e. m. u.)= K tan 0 {e. m. w.) 


(ii) 


K=- firRgi 

Q 


c^t5t« H-cq? I g?^gn yc^'S 

G 

'«(tc^t5T ^Tt’i'stwtf^^cgg Vagifs '^gg' g^n gig i k «.^g 

gjgl (Sfgst^ ^gl ’tJt91®t?:5?t1^^g? glf^ (Reduction 

Factor) g^il 9g ' ^tg*! tan Q-c^ K gtnl «*! gsfgc»! 4igtc?g gtJf 
I 

'sjgt?, 1 e. m. u. = 10 ^nf^gH 

;. c = lOK tan 0 «fitr*^Tg.(iii) 

= 10^ tan 0 ^ytP^t?r=~^ 0 WH^mr-fiv) 

Vjr 


* ^ c>pcaw g1 Horizontal Component. 










1. CTO'S c^im 

(component) H-vi)?| 0*36 f»r. f^. cc^. ifi^^ I »ii^fg 

g= 20 fJl. fif. ‘i)^. I 

C=?t^« 5tfil^ ^tl5t?I 45° (deflection) | 

TO '^jtR^it? r 

c = 10 5 ion 0 '5ijtfvi?[t? = 10 X tan 45" «(jtiTOt^ 

G d\J 

= *18 ^Itf^?! I 

<2f^1i5 5TO 60" f^c'sp’l I > 30” 

4r^ci^? ^t^ r 


c = 10k tan 0 

«r«(W, 0*5 = 10 k to 60"= 10 k Js 
0-5 1 


K = 


10^3 20^/3 




c = 10k tan 0 

= 10 X 20^ 

= 2^ "78^"’**'*^ 

=• 166 («rtK) 

vfl^’ ’fr^'T'^It 70 ; f^m C^tS[S 5iTO 45° I 

^C^t57 H = *4 fiT, f«, ^£13^. vfjiF^ (gJ^tC^^l ^lt^^ ? 

^C^?I (iv) ^*s ^ 

ion 0 'sfllfTOtiJ 

27r» lx -V- X 70 

= ^\yX 1 ^ytH^lt?l = 0*l «OtH?tU I 


TOM 
s I c^. f^. 

c ^ c^. f^. f^* 5 ? C6)^5p c’^n : 

\dc 





>'S* 

vil^?p ( c. m. u ); c»I. f^. 

C^. f^. C'?Ft^)'e 5ttn5 

5tf^^ (m 4f^t^ ^ c^car csW 

vil^ ^51 fifC^lN 

^ ^C^I^C^tsiJt’tC^fiJ^ 'JQ^^ (C. m. u. ) ^C9f I 

r c^. f^. ^ ^Jt’ff^ n C^t^^'6 ^ 

C fj». f«?. 

C^caRf nf^Sft*! 

-SjTf^ sit'll I C^tR'Q ^tjt®!- 

'^tCiTffilfetC^W (Tangent galvanometer) 4l^t^ C, 

n, ^ ^Jt’lt'f r C^. %, C^t«l (deflection) 

0 ^kl^, 

C= ~ tan 0 c. m. u.=— tan 0 e. m. u. 

2 ^ Q 

r 

= K tan Q c. m. u.=10 k tan 0 
K = 5|Tt9i'5t!?^f^^t^?? ( Reduction Factor). 



1. Stale Ampere’s Law of magnetic field due to a Con¬ 
ductor carrying current^ Define electromagnetic unit of 
current. What is the practical unit of current ? How are 
the two units related ? 

2. Show that the field at the centre of a circular coil of 
n turns of wire of mean radius r C‘ m.^ through which a 

current of c e.m>u. is passing is given by C. Q. S. 

units. 

3. A coil is of 42 turns and mean radius 5'5 c. m. What 
uhll he the intensity of the magnetic field at its centre when a 





iof 

current of 1 ampere will pass through the coil What force 
will be exerted on a pole of strength 10 C. G. s. tcnils placed 
at the ei&nh^\of'th6.pt^\? 

4. \ What is, the difference between a galranoscope and a 
galvanometer ? On what principle do they commonly work Y 

5. Describe a tangent galvanometer tciih a line diagram. 
What are its adjustments ? Explain the simple theory of 
ihis galvanometer. 

‘ ■ 

6. When a current of 1 ampere passes through a tangent 
galvanometer^ it gives a deflection of 60'". What will be the 
value of the current when the deflection is 45^ ? 

7. The reduction factor of a tangent galvanometer is 0’2 
€. m. u. of current. What current will produce a deflection 
■of 80^' in the galvanometer ? What will be the deflection 
.when a current of 2 amperes passes through it ? 

5. The number of turns of a tangent galvanometer are 
35 and the mean radius of its coil is 8'25 c.m. //“ H = '35 for 
ihe placet what deflection will be produced in this galvano¬ 
meter by a current of 2 amperes ? 



wr^<iTiir 


's 

[ Electric current and heat ] 


(Generation of heat by 

electricity ): 

1 ^C5l^f5 ( electric heater ), ^ ( electric 

iron ) ^1^*1 l 

'6 ^1: ( Dr. Joule ) 

Tt^i ft'f? I ^Wc?i 

«ttC^F I ^ ( Joule’s laws > 

?c5i I ^t?ii ^tn '®t’i^i’' 

( Joule heating ) 1 


^ ( Joule’s laws ); 

1. ‘*tfir^tfl c?it«f (R)'s (0 

5rrc«?i (c) I 

H « c® ( R « t ) I 

2. sitil ( magnitude of eletdc current) 

C^IJm ( resistance ) l 

'5(<jft^ H « R ( C « < ) I 

3. ?rfsi's ^tc?? at«f 

^t*1 3l^t5^tC9Rl |.' 

^9f1«^ H « i (t|^;T C « R ) I 

<2r^tn ??t 

?iT-^c^ ntc^ 1 





>V30 


h = k.c2r i ( w k ).(1) 

c-c^ ^f^5ltir?l ( ampere ), ats( R-C¥ 'S^^csj 
< Ohm ), ^st?[ t‘C^ OTIC'S H-c^ ^Tt^lf^C^ (calorie) 

«£f¥tn ^ K-J3^ 


4'2^9! 


'»rr*{?[i mfk, 4-2 ^fi ?ptc^ 1 ^jt^ifs ^itn i 

c^t ^Tfl^ (J) ^1 ( Joule’s equi¬ 
valent ) ^TC*f?l *tf^5jt«| «tt«?(1 f^5tC^ I f^»^- 

( potential diflferencc ) W R?I1 ifH 

( electric charges ) c^ C^R< 

(l)-£:^ '8{tsi9l ?Pf9C^ ntf^ : 

H=5!5i=P^<=-24c*R(.. (2) 

J 4‘2 


( Experimental verification of Joule's 
iaws)s ^c@i9 ^fl^i ^1 mn ^ci? 

C»T«9l I 



> >^sR fsai: ?p-^?ai *tltvt9 

«sl^*i ^jcara ♦rfivl 1 srcto ^i 

cm ®i^?ri 

am ?? I m\ '®tcn '« 






SfW ^Tfc^ I ^1^31 >1*1^ 

W?f ' 3 t*lT?( ( stirrer') 

^^n«i =?5t?! >i^8?tJf r^aj I 

’fif^ 'Q w 

w aitsr ai^N i?'a^?i 

^1{ 6’c 5?i ^t?1 ?^C5f H = W0 I 

( ammeter) f»ll^f^'® c 

..'ST^ =jp^^ (constant) C^TO 

( variable resistance ) ^»l C^C<I 

Ci,C2 .w c^tai ^fw 

Hi, H2,.^t51 ^^C3I = ‘. 

Cl C2 

-455?? (constant), ’tftlW 




fsai: «l’rt?[« csN^ai, 

’i^t?i*(t«1, ric^t^ f^t^s c^cas Q’jC, ^\c . \-m^^ 

6 6 ^ 

^fScs! Cf(t( -:r4 = ;rV =•■•••■ I 

Cl ' C| ‘ 

sitJ? ^1 nf^^fti:‘f2:3i5^|& c»i^f6T? ?P?t 

c^<ito9 ^tff® >i«^vfka[cir€?d 









O ^f5 ^Jt’lf^f^^tc^ Sfwj C«t%>ia5t^ <5^ 
f^r«i aTc«i?i ijt%l s;^ f^?f fsf^g 

Sftci^g 6t^^1 ^?1 ^9 I C?!tctf?l 

*ff^5(t‘1 Ri '8 Rg ^tcn^l ’ff^SJt*! Hj >6 Hg ?^C9I C1!^1 

^ = ~ ^5T 3 45^*1 I 

Rj Rg 

^vi z i£i5pf5 ^mf^- 

filfetC^if sjc^fj ^tf^l ^T^T?15[^|J f^?i1 

’srfWiJ 5t?lRl ^^1 ^ I f^f%fl >15}^ ^1, <2,. 

4(^f^ ’tf^S{t«l 5lt^ Hi, Hg..«|^f^ ??{ 'gst^l 

M >?T^C?,p-=^=. 

tl tg 

Mfv'« 

[ Practical units of electrical energy and power ] 

C^t^« V c^t*^ (volt), 

5i»rr f^?1 4f^TR^ Slt^ C '=lIfH?[t?r (ampere) 

^^^ «(f^ C’lC^FC^ ’I’^f ^Ti^? ’if^^rt*! W 'e?ti> (watt) 

'8?n^=X ^tf^?rf?l (watts =s volts X amperes). 

C^t*^, «?[t? « ^5|C^ (Joule) wa?:>r 

*tr?sn*t 'ST ^51 (1 Joule ) 

(1 watt) ^^^^\ ?? I 

1 watt=l Joule per second, 

'€^tcfe5 >I^«rjtc^ 1000 (kilowatt) *ft'e^1 

41^5 C’TC^C'9 1 ^'^1 

^*^1 (1 kilowatt hour or 1 KWH ) I 

C’lFcaf *ni1 I 





( Commercial unit Board trade unit) 

S ^ 220 C^t*^, 60 (y[^ 

I ? Ttf^fS f^5TV 

5it=i at^f 

^9!J 25 ;^.*f. ^tf^fs 100 ^^\ <1^ <lf^C^ f 

m? 220 60 ^mnii «. vf^n 

4tf® C^Z^Z'Q 60 '6^1^ ^f^Z^ ^ir^Z^ ^ 

^tc^ll to I 

Slt;i = H!^ =^=:: ^ ^T!R?lt? 
C'®l^ 220 11 

-807 's^jr (att^i) 

60 

^X100=6 

«rgi ^^5-6x255t.'^. = ^t^1 I’SO ^.n. 

f^l*l ( Control of current flow ): 

jilc^ a'S’srl I 

(l) CTt^l (Variable resistance or 

Rheostat): »l^t 

f5lfiT'OtC5?[ ’ft^ f^1 

<rii^ *^4 5^1 I '®tc?ja (pne^ ^f5 

^PsC^tAfsi ^ ^z^ 1 f>?f9i'9tc^a vij^fg »(t^irc'«^ vij^fg 

?rt^t? (slider ) «<tc^ I ?rtNt?f5 
3itw5 i 

CilT«( (fixed resistance) toc^ 

mm ^f5 ’!vc^t«f5i f ^r?;^ 

*i.^ *lf«^t|ll C^lt'l ^ 'Q 







^ ( electric fan ) ^1 

( regulator ) ^£i^f5 cm I 




i>85(t fR: i^rsw’St^ 


(2) C^*f ( Fixed resistance): 

«>sHr^ ’^•^aF^^ 5^( I 

■aTc^?i ^»Tc^ *a^f5 

«tC99 2ffc^ WsC^tm ^ ’^Itc^ I 'nt^ff’f 

cer%^«tc^ vii^fg Ttf^?I1 ( resistance box ) ^5^itf^ 



sstsr^fs®: 

c?iT«( 


( Switch): c¥m 

^ I 

TFCSf ^1 I 

^m ^Tc^ nf^Tf^ c^t’iu^w 

'ev p 1 

(4) { Electric lamp ); 

'STVf^l C^t^l ^tC151l 

c’ItBi ^fB ^^fB 

^ (tungsten ) ^1 


’It’ttaf ’«ltc^ I ^mfBc^ (filament) 

I ^tafB aF5 cm c?^ I 





’'TC«fT ^t?f5 ^'Sl 

^tC»i1 CW^I I 

(carbon filament) I 

5. War (Fuse)S C^W 

ntt^(l ’1TC111 

^lanif® ’ftc^ I 

C^tsi'« ^'t*t ''fS 

T\]^ v£|iji^ vil^fs l^ill C'f^'51 

I v£i^ ^t?if5c^ ( fuse wire ) 

^C5ll mail ^5J1 ^[^3^51 

'®t^ ^T?f5c^ 

f^?i^f^i cmzm ot i <a^n '« 



> i isii ^ '5tcii?i 5rNt^*rt «t‘tt^'^ 

6. »r<OT«*n <2f«rt# ( House wiring 

system ) S i i f^cm ^ftOT 





^^5tC? I ( electric mains) ^t?i ^^fB?! 

vii^fB:^ sjtfB? 3if|^ 5F^1 ^ I snfBij ^t? 

( dead wire ) ^C*l I (live wire ) ^c*! l 

fsiBt^fB vs^ ’if?'® ^ '*ftc^ 1 >4^ 

•®iti:»i1 'Q *fW?i ’if?^ I c^cai 

^9 ’Tf:? fHaf« ?? I 


[Electromagnetic Induction ] 

C^COB?! ?li—( Oersted > 
( Michel Faraday ) 

<fjf^5TK 'Sf^’I^TCRU I ^C?iT ^«,>l?r 


r®f^ cm mj csRai? 

^f?«. pffl^ ( electromagnetic induction ) 

^tplfe { induced current) t' 



's ^ft^l S 

C^IN ( resistance coil) fiTf^ 

( sensitive ) 

’if?^ C^t’T ?^?1 I 

C^ C^TSI cm 

m I p’F 's c?iT*ff'S^?f mi 
v:^m 

^t91®tWff^«TC?! C*itl 1 


iit^sps f&Ji: 


=11 ^f5c»i «itn®Trsitf^^tc?r c<Pt=( 
f^m cif^i m =il I cm ■?'«% 


mi «tw»t '®t?tt^ c?!'! 1'®^?! ’(WT c^m 




> 8 * 




^ fsfui 5tjt»i'5Tt5rff^^tc5? 

at«f ^'0^ ^c?i ^h\ c-Jlc^r mT^'^ 

'arrf^c^ ‘srrr^i^xi^tf^ttcss t 

(slirrsf's ai«f 

C’l^ ( cell), C!JN ( variable resistance ) 

^tf^ ( key ) '6 vii^fB ^'9^5 ( resistance coil) »!t5tC^J 
'fl^fB ( electric circuit) ^91 I 

C^t*f f'S^C^ f ( Primary coil) I 

'sin^ ^^fB Cslt»( ^ ^IfB^ ^f?'$ 

C^’t 4^fB (closed circuit) | i£i^ f^^?[ 

^^4\c' 5 C^tM ( Secondary coil ) I 



Secondary 
coil 



i fea: ^05^18 5itf1wj 


fim vnarfB cJT»r (cell) aft 

T^im (deflection) C^{\ IT? 

1 *|flvt3 c^«lfBc^ 
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♦ffl’f'tf^c^ Wwift ’ffl'pl (auxiliary 
experiment) I ’Jff ^ft’^tll '^15 i 

1. (^) mu «t«f ’?1^ m ^t?rtt^ 

c^r^i m I t?i^v 

^r<c^ cw<fi m 

fi(^1^2f^tc^ f^C^ (inverse ) I 

(^) ^mU atM 

fc?[ 3[^?il c‘i\m ’'Jt^'stwif^fet?:?!'^ 1 (^) ^ifl-s^t?' 

'«f^c^ I f^4i[ ?pf^c5i cm) 

^?^1 mu ( direct) l 

2 . (^) mu '« ^mu ?itf^^ii ^fw mu 

f^^]<!s2i^tc?^ ^^:\^ ^fk ^51 ^1^1 *5ijt«rstcsitf^fettir 

’f«r^tft f^c’sp’t 1 f^c^c’i^ '^mu ^'Q^c'® 

^f^esf cwti «;*rfii 

mv:^^ f^nft^ (inverse ) 1 

(^) ^»?{ Pi^j«v2Rtc5^ ^u m 

'^mu <sim fwc^ 

3. (^) esm^ Mf^?l (key) ^t^1t?IJ 'a?? 

^icflr 5TC5r i f^c^cn^ 

m\(.^ f^4?( emm mu 

^ft«(t^i ff^c?p I 
(«f) 5tf^^ 41^ mu 

^^%'® mu I 

m'^, '« ctf^l ^T? 

^mu ^U fw^- 

c^i fwc^t ’*rfc^ I 

'«iCTt^*i1s c^i^i m 

K’?), 2(^) 'S 3(^) c’fcas m^u f 





^ ^f5:^c5 l(^). 2(^) '« 3(^) 

war w?<(H ^wi i vftc^r, 

^5iMtJS[ ffi ^fBc^ f'S^?! «t^tc^^ 

^r^rcu^n?! ^mn 

•ft^c^ >T5jf^c^ ^®f^tlt ^<>*1? ^51 ’i"»rfwc5r?( 

’is^n ; 

^?in ^5fi nt« ^mu 'si^t^i 

c&H^ ^is^n 

^fk^ 1 f3Filt^Sf^C?P §^fi5 ’i^CS'Sl 4J^t*( ^^1 

{ Faraday’s laws of electromagnetic induction ) i 

5pJt^C^?f f^J«,-pf#t? ^ ( Faraday’s laws of 

electromagnetic induction) % 

1. ’if^ »T?fitfe CB^ ^TOi’^rt? 

5f^^ijtffti ’*d&c^ <si^ c^ 3r5i,^<<rji 

2. 'dlpjfe «lt«l 

(st^r f ft?) 

35tca? *1311^^1^ I 

C^*F1K5 ^^t*l (Rotating coil in a magnetic field): 

want cm'^ ^iTc^c*!^ >pc»i 

f^^i^«{^tc^?i I 

ft^'lft I *R3T ^<.*(5 f^^'e I 

fn^'Q v4?p c^rc^c^ 

I ^^t?aFC3i f^^jv 

<21^1!^ ( alternating current ^1 A. C*) ^C»l 1 

( Direct current ^1 D. C.) i 







®t5Rt?5l1(Dynaino) S 
^1«?i f 
^t5t^ iSJC^t^ 

^^ 5^15 I ■ '>21^ ^t^l'RtCSIt ^C*! I : 

(1) ( A. C. Dynamo ), (2) 

si^UVH ( D. C. Dynamo). 



fen; «il. Pf. ®t!RtWl 


Line 


1. ^t^sTCTl: fecsj 



>^>in ffes; 1«. Pi* «t5^itwi 

»rt^^ ^ ’‘itc^ I f 

CTC'^lfB^ P I 3lH 'Q 

^ I 
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2. 'Ds^fS 

(?itMt?«t^ (?iuis 

ojlc^ 1 f'3% ^V9 »lf^^ TW^ <(ttc^ 1 

nrc-t «(t^^ 3iT*i ;?H <«rrc^ ^Vs 

3rH c^n I ^'a^fiS cbH^ c^m 

^fb^ ^9ic^i? f?if%g ^t»t'« ^tc?p- v£i^^ ^9rc^i?i tif®^ '8(^»r ^fg^ 

>if^ 5lf5?r I ^^f5 aifn 

’ff^f5« ( positive) -e 'srgfB ( negative ) ’Jftf%?i1 ^ 

^«?in vfkm 5is»^ 5C9r I 



( Electric Motor ): 

mn csit^^ 

( motor ) I ^Csi^f5 ^ mU^ { ^t^l) C^lh I 

?tC5lf63FC^'e ^5i'| I ^<.^]:f%^ (;;i(|g:g 

^r?I^tWii| ?PC?| I ^fi,fl5F2? 

c^cai mf^5l ^f^ilST ^vJS^fg 

f?c^ sttc^-1 ^fNS^ ^l 

^f?I?1 ?1€?|1 ?C9f ^\S^f5 

<«{tc^ 1 



( Electric Bell) S 

^^•rl S M ja^pfS ^T51 C3!t?t5 { soft iron ) I 

( insulated ) 

^rf?^ 4?^ s I s 

f^°C¥ "^4 \ f^’N-vS? 3lf?^ vij^fg ^51 

c^f| tf® ^tCf I ^ftc^ '5(tC^5T? ( armature ) \ 

7\<\ks csi'fei ^t?f ^t?1 >i!^fB t^i?[iii H f 

51'^% { Hammer ) I ^fC5? 

<1tC » B vij^fg ^*gi 1 

^CtlT HC5! I 

M ^r5l cm^lfs *lf?*l^ 5^1 

'SftC^Bt^C^ I '5|tC^&t? ^if^Hl 

f^f^9 3^ I f^I^TV 

. fK5 ; *)^ 

I =5^'-3t^, '«rTi:^M^c^ 'sff?! 

i^1 ! ^TC^S^slfB f^t-ifi<i 7\x^ ^fil^il ^^1 

r^pRi^t ^ s->i|^ fffv^ ^5T<J I 

«t^t^ 5C51 M ^TC^5t?C<^ '“rT^^‘1 I 

v£lt »TC^ ‘^atc?! w (closed) 'S "siw (open) ^'entg 

Jlt^Ts H ^T^i^fS <3(TC^ ^5=511 B ’ci'glfBc'® ^tC? 

»l=*f I 

<2l^TC5?r ?t>Tt^f^^ 

( Chemical effects of electric current ) 

<2rc?lt^^ 3ls®5l 

-<t^ 'il^v ^T^T« 

( Electrolyte ) ^^ri 








( Arrheneous) 

»tf«^tf?^til ^lU*! <tWTC<a <2lC^T^f5 

'st^ I c^ ^•vC’^ ’f«ftc<’?i <^f?3it«i c^% 

('iic’^cT M*ii ?^i) nf^f6« st# ^ 

^ 'lf%5(t‘l ^tfl M# I f^'SV 

'sisC’f? (Ion) I C^ ^’n"! 5t# 

’(t^fS® ^Vs ci^c’tfS^ Ft# 

?c«r I ^wi f^5]^ '2t^t^ i 

c^f^« ntcaf ^CSt¥ctf5Ttt^ ^1 ^t^^tft ?lf5 

^It^ cw«it1 i?^»r 

3|WT 5t5f^1 ^?11 1 ^f#fB^ 'Sft^l^isf^ ^^'^- 

(j^c’tf^® 'srm^'Qf^ §B6p<®^ >i"^ 

fwc^ Mfil^ ^ I ^ ^ C?tc^ ( ’ftc^ ) C^'tfl^ ^t!^^ Ft# 

csrc^ wtf^^ii Pf^n Ft# ^i’tt^Pi^ cttc^^ ^’tn 

«i5Jl <«ftc^ I 4^StC5T ^C31^c|t5!t^C^^ 5l«(r fi?[1 
^t^T?l ^t>!I^f^^ f?tl?r^«l I 

r^l^l'k St^tCFiJ ^^1 ?t5{rTlf^55 

(Electrolysis) ^C®I ^ I 

<tt^ gfC®T^fBc^ ( electrode ) ^f:«T I ^C^T^ctt®, 
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electrolysis ) 
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Hydrogen 

1-008 
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Copper 
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i. State Joule's law. Describe an experiment to show 
that heat developed in a conductoi is proportional to the 
square of the current. How the rise in temperature of the 
coil is related to the current flowing through the conductor. 


2. State the laws of electromagnetic inductioa. Describe 
suitable experiments to illustrate the laws. 

3. Draw a neat diagram .showing the house wiring 
system for two electric incandescent lamps. 

4. Write .short notes on : 

(a) A. C. Dynamo, (b) D. C. Dynamo, (c) Electric 
motor. 

5. Write down the equation correlating heat developed in 
•a conductor with the current flowing through the conductor, 
its resistance and the time for which the current flows 
through the conductor. Find the amount of heat developed 
in a resistance of 75 Ohms when a current of 2 5 amperes 
flows for one minute. 

6> State Faraday's laws of electrolysis. Define E. C. E, 
•and Faraday• 




BURDWAN UNIVERSITY 
UNIVERSITY ENTRANCE QUESTIONS 

PHYSICS 

Answer six questions, taking three from each group. 

Group A 

1. Define work, power and Energy. 

State Newton^s laws of motion and illustrate the first 
and third law only giving one example of each. 

2. State Pascal’s Principle on the transmission of liquid 
pres.surc. Draw a neat diagram and describe the action of a 
hydraulic press. The area of the small piston of a hydraulic 
press is one square foot and that of the larger piston 20 sq. 
ft. How much weight can be raised on the larger piston by 
a force of 200 lbs. acting on the small piston. 

Or, Give a brief description of Fortin’s barometer. 

Calculate the atmospheric i)ressurc in dynes per cm® 
from the following data. Corrected reading of barometer 
= 760 mm. 

Acceleration due to gravity = 981 cm. sec® 

Density of mercury = 13'6 gm/cc. 

3. Explain what is meant by the coefficient of linear 
expansion and state the relation between coefficient of linear 
and cubical expansions of Solids. Describe any method of 
determining the coefficient of linear expansion of a Solid. 

4. Distinguish between the thermal cai)acity and water 
equivalent of a body. 500 gms of a solid which is at tempera¬ 
ture 100 c is plunged into water of mass 100 gms. at a tempera¬ 
ture of 12 c which is kept in a Calorimeter of water equivalent 
10 grns. If the final common temperature be 49"c. find the 
specific heat of the solid. 

Or, What do you mean by the term mechanical equivalent 
of heat ? 

What is its value in C. G. S. unit ? 

A mass of 50 kilograms falls from a height of 10 meters 
into water. If the whole energy is converted into 
heat, find the amount of heat generated. 

5. Describe any method of determining the velocity of 
sound in air. How is the velocity of sound affected by change 
of pressure and temperature. 

Or, What are the characteristics of a musical sound. 

On what factors do they depend ? 

The disc of a Siren is making 10 revolutions per second. 
How many holes must it possess in order that it may be in 
unison with a tuning fork of frequency 480 ? 



( ) 


Group B 

6. State the laws of refraction of light. How would 
you verify them experimentally ? To a man looking verti¬ 
cally down-wards into a tank filled with water, the bottom 
appears to be at a depth of 10 feet. Find the actual depth of 
the tank. Refractive index of water is 1*32. 

7. Define Principal focus and focal length of a convergent 
lens. Determine by geometrical construction the position of 
the image formed by a thin double convex lens of an object 
placed at (a) infinity (b) a distance 2 ft. from the lens, (c) 
Principal focus. 

Or, What is dispersion of light ? 

Describe an experimental arrangement for the pro¬ 
duction of a pure Spectrum on a Screen. 

8. How would you distinguish between a magnet, a 
magnetic subastance and a non-magnetic substance ? How 
would you make an electro-magnet ? Define unit magnetic 
pole and lines of force. 

9. How would you prove that positive and negative 
electrification.s are produced in equal quantities by friction ? 

Describe a gold leaf electroscope and explain how you will 
proceed to examine the nature of the charge of an electrified 
body with the help of this instrument. 

10. Explain clearly the effects of local action and polarisa¬ 
tion in a Simple cell. State how these defects are remedied in 
a Daniell cell. 

11. Describe and explain the action of Simple form of 
tangent galvanometer. A current of 10 ampere produces a 
deflection of 4.'^" in a tangent galvanometer. What is the value 
of the current which will produce a deflection of 30" in the 
same galvanometer. 

Or, State and explain Ohm^s Law. 

Two Conductors of 4 and 5 ohms resistance are con¬ 
nected in parallel. Two such seta are put in series. What is 
the equivalent resistance of the four conductors connected 
in this way ? 



CALCUTTA UNIVERSITY 
PRE-UNIVERSITY QUESTIONS 

PHYSICS 

Ansiver six queMions, three from each group 
Group A 

1. Define ‘specific gravity’^ of a substance. 

If the specific gravity of lead be ir4, what will be ib< 
•density in the e.g.s. and f.p.s. systems ‘? 

In an experiment with Harems apparatus the length of 
the column of water in one limb is 26*8 cms. What will be 
the length of a solution in the other limb, if the specific gravity 
of the solution be 1*34 ? 

2. (a) State Newton’s I^aws of Motion. Show that the 
First Law provides a definition of force ^.nd the Second Law 
gives a measure of force. 

(b) What is the meaning of the terms “Work”, 
“Energy” and “Power” ? State and define the unit in each 
•case in the e.g.s. system. 

3. P^xplain the following statements :— 

(a) The specific heat of copper is l/lO. 

(b) The latent heat of water is 80 calories/grn. 

(c) The water-equivalent of a vessel is 50 gms. 

Describe briefly a method for determining the water- 

equivalent of a calorimeter, 

4. Enunciate Charles' Law. Describe a simple experi¬ 
ment for verification of the law. 

5. State the law.s of transverse vibration of stretched 
strings. 

What do you mean by “Quality” in connection with a 
musical sound ? Is it the same for the same sound produced 
by different musical instrument ? Explain. 

6. What is an echo ? 

Explain how the nhenomenon of echo is utilised for 
determining the depth of a sea. 
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Group B 

7. Describe any experiment to prove that the path of light: 
is rectilinear in a homogeneous medium. 

Distinguish between Umbra and Penumbra. Show, by 
neat drawing, an arrangement for having a shadow consisting 
only of Umbra. 

8. Enunciate Snell’s Law of refraction, and describe a 
method of verifying it. Define Refractive Index. 

What is the phenomenon of “Total Reflection” ? What 
conditions must be fulfilled for a ray to suffer total reflection ? 
Illustrate this phenomenon by one common example. 

9. You are asked to magnetise a sewing needle so that 
there will be a north pole at the pointed end. Describe a 
method by which this could be done. 

What will be the nature of polarity developed, if at all’, 
at the “eye” of the needle ? If you now break the needle into- 
two, three or more pieces, what will you observe ? 

10. Explain ’‘Electro.static Induction” with the aid of 
a suitable illustration. 

An insulated positively electrified ball is made to approach 
an uncharged gold-leaf electroscope till it touches the electro¬ 
scope. Describe and explain the effects observed, with the 
aid of suitable diagrams. 

11. By what effects would you be sure of the existence 
of electric current in a wire ? Explain each of them by 
reference to common examples ( one in each case ). 

State Ohm’s Law as applied to an electric circuit. 
Express the law in symbol explaining clearly the meanings 
of the symbols used. State also the units in which they are 
usually expressed. 

12. Describe the construction of a Tangent Galvano¬ 
meter. ( The working formula need not be deduced ). Why 
is it so called ? 



CALCUTTA UNIVERSITY 
PHYSICS 


Group A 

1. State the laws of sim])le pendulum. 

Describe how you can verify them experimentally. 

2. Define ‘Pressure at a point’ and thrust, as applied to a 
liquid. 

State Pascal’s law for the transmission of pressure in a 
liquid. 

The diameter of the smaller piston in a hydraulic press is 
one inch and that of the larger piston is one foot. How much 
weight can be raised on the larger piston by a force of 
50 pounds acting on the smaller piston ? 

3. Define ‘Dew point’ and ‘Relative Humidity’. 

Describe the method of determination of Relative Humidity 

with the help of Rcgnault’s Hygrometer. 

4. What do you mean by the statement that ‘mechanical 
equivalent of heat is 4'2 x 10^ ergs per calorie ? 

Briefly describe a method of experimentally determining 
the mechanical equivalent of heat. 

5. What is Resonance ? Explain how this phenomenon is 
utilised for the determination of the velocity of the sound 
in air. 

6. Explain, with the aid of a diagram, how sound waves 
are propagated in air. 

Define wavelength and frequency. 

Group B 

7. State the laws of reflection of light and describe how 
you can verify them. 

Prove that when a plane mirror is rotated through a certain 
angle, the reflected ray is rotated through twice the angle. 

8; Explain, with the aid of a diagram, the meaning of 
‘Principal focus’ of a covergent lens. 

How would you proceed to determine the focal length of a 
convex lens in the laboratory ? 
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9. Define poles of a magnet. How do yon localise them 
experimentally ? 

“Rei)ulsion is the surer test of magnetism”. Explain this. 

You arc given three n(!edlcs of exactly the same appearance 
and told that one is magnetised, the other is a magnetic 
substance ( un-raagnetised ) and the third is a non-magnctic 
substance. How would you identify them with the help of a 
bar-magnet ? 

10. Explain fully how a gold-leaf electroscope can be 
charged with positiv’^e electricity by induction. 

How can you employ the instrument to detect the nature 
of charge on an insulated conductor ? 

Prove that equal and opposite kinds of electricity are 
simultaneously developed by friction. 

11. What are the prineii)al defects of a simple voltaic cell ? 
Explain each of them and show how they can be avoided. 

A circuit is formed of six similar cells in scries and a wire 
of resistance 9 ohms. If the E. M. F. of each cell is 1 volt and 
the internal resistance of each is OT) ohm, calculate the current 
in the circuit. 

12. Describe two simple experiments, showing the effect of 
electromagnetic induction. 

Explain the principle of working of a simple dynamo. 



BURDWAN UNIVERSITY 
PHYSICS 

Qroup A 

1. State Hooke^s law and “Young’s modulus of elasticity.” 
Describe a laboratory (txpcrinicnt for finding Young’s modulus 
of a steel wire. 

A cast iron beam of length 7 metres, and sni)ported at its 
ends, bends 2 cm. when a lead of 50 kilos U placed at the 
middle point. How much will it bend under a load of 75 
kilos ? What load will be required to bend it B cm. ? 

2. Explain how you would determine the specific gravity 
of a liquid by Nicholson’s Hydrometer. 

A Nicholson’s hydrometer sinks to a certain mark in a 
liquid of specific gravity 0't> but it takes 120 gm. to sink to 
the same make in wat('r. What is the weight of the hydro¬ 
meter ? 

3. Describe, with a neat sketch a six’s thermometer and 
discuss the prineiide on which it works. 

A faulty thermoract('r reads 1 when placed in melting ice 
and 96’ in steam at normal barometric pressure. Find the 
correct temperature when the thermometer reads 38 , the bore 
of the thread and graduations being supposed uniform, 

4. Give a complete; explanation of any four of the 
following :— 

(n) Spee.ific heat of coppem is ‘092. 

{b) Fish can live and move about in a frozen lake. 

(c) A farj gives a feeling of comfort during hot 
weather. 

[it] ]t is easier to use a platinum wire into a glass tube 
than a copper wire. 

(e) Water can be made to boil in a thin paper bag 
without charring the paper. 

if) It is hotter the same distance over the top of a fire 
than it is in front of it. 
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5. What is an echo ? Why is a succession of echoes 
sometimes heard ? 

The pilot of an aeroplane, travelling horizontally at 120 
m. p. h. fires a gun and hears th(! echo from the ground after 
3 secs. Find the height of the aeroplane ( Velocity of sound 
in air is 1,120 ft/sec.) 

6* State what is meant by transverse and longitudinal 
wave motions. Give an example of each type. Define wave¬ 
length and establish a relation between wavelength and 
velocity of wave motion in a fiee medium. 

Compare the wavelengths in air of the sounds given by 
two tuning forks of frequencies 128 and 384 respectively. 

Group B 

7. Distinguish between a real and virtual image. How 
would you experimentally find the position of a virtual image ? 

Prove by means of a diagram that a man can see the whole 
of his person in a mirror, the length of which is half his own 
height. 

8. Explain the terms, “critical angle” and ‘'total 
reflection”. Obtain a relation between the critical angle and 
the refractive index. 

If the refractive index of Benzene is 1'5, what is the value 
of the critical angle ? 

9. Explain your observation on a gold-leaf-electroscope 
in the following cases with necessary diagrams : 

(a) a negatively charged ebonite rod is placed in contact 
with the disc of an uncharged electroscope, (b) the same 
ebonite rod is placed near the disc of the electroscope, (c) at 
this stage the disc of the electroscope is momentarily touched 
by hand, and (d) the ebonite rod is taken away. 

Has there been any loss of charge of the ebonite rod 
during the above operations ? 

10. Give a short account of the molecular theory of 
magnetism. 
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11. State the laws of electrolysis and verify tlicm. 

A current of 2 amperes is passed through a copper sulphate 
solution. The area of the cathode surface 150 sq. cm. 

Calculate the increase in the thickness of copper deposit 
after an hour. [ E. C. E. of copper = '000329, density of 
coppcr=8'9 ]. 

12. State Faraday’s laws on electromagnetic induction and 
verify them. Give the principle of working of a simple 
•dynamo or any other application of electromagnetic induction. 



CALCUTTA UNIVERSITY 
PHYSICS 


Group A 

1. State the ‘Principle of Archimedes/ 

Describe an experiment, based on this principle, to 
determine the specific {gravity of a solid which is heavier than 
but insoluble in, water. 

A body weight 100 gms, in air jind 80 gms. in water. 
How much would it weight in a liquid of density 1*5 gms. 
per cc ? 

2. (a) M^hat do you mean by the statement that the atmos¬ 
pheric pressure is 76 cms. of mercury ? 

Express this pressure in dynes per sq.cm. (.sp. gr. of 
mercury = 13’6 ) 

(b) Stat(3 Hooke’s Law and define the terms : Stress,. 
Strain and Elastic limit. 

3. What is the meaning of the statement that the Latent 
heat of steam is 536 calorics per gm. ? 

Define : Specific heat, Water-equivalent and Thermal 
capacity. 

A piece of iron ( sp. hcat = 0'112 ) at 90”C is dropped into 
a calorimeter containg 25 gms. of water. The final temperature 
of the mixture is 29‘'’5C. If the water equivalent of the calori¬ 
meter is 4'8 gms., find the initial temperature of water in the 
calorimeter. 

4. Distinguish between saturated and uiisaturated vapours. 
Define vapour pressure. 

Describe an experiment to show that water can be made to 
boil at a temperature less than 100 C. 

5. What are longitudinal and transverse waves ? What 
is the nature of propagation of sound waves V Can sound pass 
through empty space ? Describe an experiment in support of 
your answer. 
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6. Explain the possible modes of vibration in a closed 
organ pipe, 

Show how the frequencies of overtones are related to the 
frequency of the fundamental note in this case. 

Group B 

7. What is the meaning of the statement that the refrac¬ 
tive index of glass is 1'5 ? 

Trace the path of a ray through a parallel-sided block of 
glass and hence show how the refractive index of glass can be 
measured. 

8. Prove that the image of a luminous point, formed by a 
plane mirror, is as far behind the mirror as the luminous point 
is in front of the mirror. 

What is the nature of the image ? 

Describe a simple periscope and state its iise. 

9. Define the terms : (a) Horizontal component of the 
earth’s magnetic field and (b) Magnetic dip. 

How do you determine the magnetic dip at a particular 
place ? 

10. Describe a gold-leaf electroscope. 

An electroscope is charged positively and an insulated metal 
rod is brought close to the electroscope. State and explain 
what will happen when the rod is (a) uncharged, (b) charged 
negaitvely, and (c) charged positively. 

11. A wire carrying a current is stretched over and parallel 
to a compass-needle and the action on needle observed. The 
wire then is coiled several times round the compass-needle and 
the action on needle again observed. Which action is larger ? 
Why? 

Define : (a) c,g.s. unit of current. 

(b) practical unit of resistance. 

12. Describe, in brief outlines the construction and action 
of a simple motor. 

Give a neat diagram. 









